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300 complex jobs a year set up with 
standard tooling on four bar automatics 


Tooling cost and setup time is kept under rigid control by 
interchangeable standard tools and “camless” features of 


Warner & Swasey Multi-Spindle Bar Automatics. 


Specially designed spindle drum stops 


Fulton Sylphon makes 3200 different control components to which E 
for the cross slides are only one of many 


thev add, each year, nearly 200 new machined parts. They now keep ‘ : , ; 
| i Sa caakliaadl " “pene rs Rae hey “esaieeiiiien’” mondiaoil ray Nerd features which result in holding .001 
oth inventories and costs in line by “automating” production in lo Salinsintiion ot canal tek; cones Oe 
sizes of 100 to 7000 pieces (average is 1000). Formerly this work was in tough materials. 
done on hand turret lathes. 
Their Warner & Swasey Multi-Spindle Automatics hold tolerances 
to .001/.0015” without costly shaving tools. Work materials are cor- 
rosion resistant stainless steels, monel, aluminum bronze and phosphor 
bronze in a wide variety of complex shapes. 
Typical of easy setup is the fact that their oldest Warner & Swasey 
Automatic has “set up and run” 9 different jobs on 10 straight shifts. 
Get the facts on these bar automatics from your Warner & Swasey 
Field Engineer. Warner & Swasey Company, Cleveland 3, Ohio. 


YOU CAN TURN IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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U.S. Patent 2,942,387 


DIAMOND 


WHEELS 


FIRST NEW CONCEPT IN 
ABRASIVE TECHNOLOGY 
IN TWENTY-FIVE YEARS. 


Revolutionary new styling with vanes 
that cool the abrasive section and 





strengthen the wheel . . . adds won- 
derful new high performance level 
with 


PRESSURELOK® 


The Performance Bond; proved best 
by the largest Aircraft and Automo- 
tive industries. Works excellently in 
either wet, mist or dry grinding... . 
and they are self-dressing. 


New TURBOGRIND Diamond Wheels 
are immediately available from 
distributors, or write for complete 
information. 


UNITED STATES 





DIAMOND WHEEL CO. 


835 Ilhnmon Ave. © TW 718 “A a. ffl 
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Dear T&P Reader: 


Communication is a tremendous business and we as publishers 
of Tooling & Production are proud to be a part of it. There are quite 
a number of communication mediums. The one we are a part of is 
the business press. 


The magnitude of the business press is not generally known. I’m 
sure that you as a reader of Tooling & Production would be aware 
of a number of similar publications that bear on your particular 
business or vocation. Did you know that business publications in 
all fields number in the thousands? 


It’s a foregone conclusion that you find reading this publication 
worth your time. Otherwise you wouldn’t be reading it now. Even 
so, there may be some values and benefits to be derived from busi- 
ness papers that you are overlooking. An authority on business 
paper use by both readers and advertisers has prepared a short 
pamphlet entitled “Why, When and How to Read Business Pub- 
lications” and he is making it available to anyone who would like 
a copy. The way to get one is to write to Fred Wittner Company, 
Inc., 850 Third Avenue, New York 22, N.Y. Or, we would be glad 
to pass your request on if you will Circle No. 400 on an Inform-A- 
Gram card from this issue. Incidentally, Mr. Fred Wittner is the 
author of this pamphlet. We have known him for many years. He 
is very well informed on your industry. We’re sure you will pick 
up several good ideas from Mr. Wittner’s pamphlet. 


Some months ago in this column I mentioned that we would be 
sending second copies of given issues to small, selected groups of 
Tooling & Production readers. The purpose was to elicit certain 
information which we would use to help us develop editorial con- 
tent that would be of continuously increasing pertinence to you. 
My reason for mentioning this now is to tell you that the response 
we have had has been exceedingly gratifying. If you have been 
one of our readers who has given us a response, please accept our 
thanks. This program will be continued each month. If you receive 
a request to mark a copy of Tooling & Production to be sent back 
to us, we hope you will find the little time it will take to do this. 


Cordially yo ; 


Publisher 
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WR) TaAntTuNG.../ikes to work 


.«emachines metals at faster sfpm with 
increased production and longer life than HSS 


V-R Tantung holds its cutting edge hardness at 
temperatures well above those at which HSS 
“burns up.” It has higher shock resistance than 
carbides. Tantung’s high red hardness, high 
transverse rupture strength and low coefficient 
of friction make it the ideal tool material for 
intermediate cutting speeds . . . and it’s easy to 
grind on aluminum oxide wheels of vitrified bond. 


*Exclusive V-R Cast Alloy 


Comprised principally of cobalt, chromium and 
tungsten, V-R Tantung is poured from molten 
metal and cast in chill molds. Rapid solidification 
imparts high hardness, very fine grain structure 
and maximum strength. You should use versatile 
Tantung... 


@ where higher speeds and feeds are desired 
than possible with HSS. 

for continuous production runs on all 
types of machines. 

where low surface speeds cause build-up 
on carbide tools. 

where machines lack power or rigidity 
for carbides. 

for multiple-diameter machining with 
carbide or HSS. 

for short runs on automatics where 
carbide is too costly. 


Your V-R distributor stocks Tantung tools. 
Call him or write V-R today to learn how 
Tantung can help you. 





SOLID TOOL BITS CUT-OFF BLADES CAST-TO-FORM SHAPES 


Write fora CREATING THE METALS THAT SHAPE THE FUTURE 


1 . 
V-itprodicts. (ARR) VASCOLOY-RAMET 
1-828 826 MARKET STREET * WAUKEGAN, ILLINOIS 
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Everywhere you go 
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you see Superior die . ’ 


sets ... the finest ‘ 
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Right, Sue Perior! And 
just look at the safety 
flanges . .. they‘re the 















last word in easy han- 
dling and safety. Only 
Superior has them! 













, on SAFETY FLANGES 


Recognized as one of the greatest contributions to die set handling .. . all 
Superior die sets— large or small—are equipped with exclusive safety 
flanges . . . AT NO EXTRA COST. Use Superior die sets . . . they'll 
save you time and money! 


Write for exclusive features catalog — today! 


DIE SET CORP 
ZuPrEerRion. 2754 South 19th Street @ Milwaukee, Wisennshe 


Cheshire, Connecticut 
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is someone in your plant 


SAVING PENNIES AND 
BURNING DOLLARS? 


‘*‘A penny saved (may be) a penny earned.” But, 
this is not true if the saving process destroys the 
effectiveness of major capital investments or 
causes additional expenditures in other areas. 


Costs may be reduced by changing the types of 
milling blades and cutters being used. But, the 
change should be analyzed thoroughly in order 
not to impair a machine’s capability or add 
other recurring expenses which, in total, will more 
than offset the lesser savings. 


Ingersoll can help you determine which 
blades and cutters will give you maximum 
performance at minimum costs. 


Because Ingersoll makes all types of inserted 
blade milling cutters, you can get a completely 
impartial evaluation. 

In addition to Ingersoll’s blade and cutter testing 
equipment, the entire Ingersoll machine building 
facilities are a proving ground for all types and 
kinds of cutting tools. Working with people in 
your plant, Ingersoll’s sales-engineers will apply 


© 
Q C3 





the unparalleled, diversified experience gained 
through these facilities. 








Ingersoll’s modern versatile tool manufacturing plant. 


Don’t let anyone in your plant start the process 
of saving pennies and burning dollars as far as 
cutting tools are concerned. Let an Ingersoll 
sales-engineer tell you about the Ingersoll Cutter 
Service and the new Blade Back-up Program. 
Write: The Ingersoll Milling Machine Com- 
pany, Cutter Division, 505 Fulton Avenue, 
Rockford, Illinois. 
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THE LIGHT WAVE MICROMETER 


A precise measuring instrument + Direct reading on wheel to 
0001” * Direct reading on vernier to .000010” * Capacity: 0-2” 


new 
new 


improved 


new 


PRICE 





THE WHEEL —Graduations in thousandths and ten- 
thousandths in fine clear markings are easily read on 
the periphery of the wheel. 


THE VERNIER—A simple standard principle, visual 
type, accurately made, with no moving parts — trans- 
parent —no glare —with large clear numerals. 


THE LIGHT WAVE INDICATOR — Insures exact control 
of measuring pressure. New, easy to read reference 
marks. Sharp distinct bands on coated optical flat. 
Makes it possible to detect variations in measurements 
as fine as two millionths. Operators can repeat another 
operator’s readings to less than ten millionths with 
ease. Measuring pressure is adjustable from a few 
ounces to 24% pounds. 


THE “O” SETTING — Simple — fast — no tools. With the 
spindle in contact with the anvil, set the vernier index 
to “O” with the adjusting arm. 


ANVIL and SPINDLE TIP —Carbide, precision lapped 
for accuracy and long wear. 


$495.00 (F.0.B. Watertown, Mass.) 
Send for Brochure 


n=VAN KEUREN... 


* 182 Waltham Street, Watertown 72, Mass. 


PRECISION MEASURING TOOLS 
... rated the world’s most accurate 


Plug Gages © Measuring Wires © Optical Flats and Light Wave Equipment ¢ Gage Blocks 


Precision Lapping Service and Parts 
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| Talk of the Month 





The 
Production Man‘s Role 
in Product Reliability 


by H. P. Kean 


This article was excerpted 
from a talk by Mr. Kean, of 
Wright Aeronautical Division, 
Curtiss-Wright Corporation, to 
the Society of Automotive En- 
gineers at their National Aero- 
nautic Meeting in New York. 


AS WE ADVANCE into the era of 
reliability at an ever quickening 
pace, we should pause for a mom- 
ent to see if everyone is aware of 
his role. In our haste to develop 
the technical phase of reliability, 
we have sacrificed some emphasis 
on the part played by the produc- 
tion man. 

Most production personnel con- 
tinue to fight their daily problems 
without any real knowledge of 
their responsibility in reliability. 
They are exposed to definitions 
from military specifications or 
technical journals, but this only 
tends to convince them that reli- 
ability has nothing to do with them 
— that it is solely the responsibil- 
ity of design engineering and sta- 
tistical departments. 

This is true of the first phase of 
reliability, which we might call 
“designed-in reliability.” Of equal 
importance is the “built-in reli- 
ability” by the man building and 
servicing the product — the pro- 
duction man. Therefore, I propose 
a definition of reliability which in- 
cludes both designed-in and built- 
in reliability: “Product reliability 
is keeping the customer satisfied.” 

To keep the customer satisfied, 
we must be confident the product 
will function when, where, how, 
and for as long as required. Busi- 
ness and production men _ have 
been aware of this since they began 
thinking about the concepts in- 
volved in manufacturing. Reliabil- 
ity as a concept is not new, but 
the techniques required to make 
the sophisticated products of the 
electronic and missile age are. 

. . . Continued on page 10 
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Denison, Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 


7.5 20)| way 





16 different VICTOR ADDING MACHINE cases 
perforated without tooling changes, 
demonstrates DENISON Multipress... 


‘VERSATILITY 


n- 

ms 

of 

ty. SHARPLY REDUCED inventory requirements, no scrap loss and 
yns production line versatility are just 3 of the important advantages 
or gained with this Denison hydraulic Multipress at Victor Adding 
nly Machine Company. 

sJi- Previously, stocks of at least 6 different basic plastic shells had 
em to be maintained to produce cases for 16 different models in the 
sil- Victor Champion line. 

ta- Now, with an 8-ton Multipress equipped with special tooling and 


controls which enable the operator to select a variety of punching 
combinations automatically, only two basic shells are required in 
stock. And all of the 16 different case design variations are per- 
forated on the Multipress with no change of tooling. And the right 
shell is always on the assembly line at the right time. 
Smooth, controlled hydraulic power perforates the “Cycolac” 
plastic, without charring or discoloring. Holes are clean and smooth 
...there’s no scrap loss... punch life is significantly longer. This 
operation at Victor Adding Machine is another case-in-point show- 
ing how Multipress versatility and usefulness can save time and 
PERFORATING 16 different plastic money in your plant. Call in the nearby Denison Production 
case designs without tool- Specialist to discuss how a Multipress Analysis Program can start 


» this 8-t ; < 
I anges tn ioness to MAP production savings for you now. 


reduces inventory re- 








— _ gos 

roduction for Victor 

‘idding Machine Com- DENISON ENGINEERING DIVISION 
pany, Chicago. Typi- American Brake Shoe Company 

cal case after punch- : 

ing, shown at left. 1197 Dublin Road © Columbus 16, Ohio 





HYDRAULIC PRESSES 
PUMPS + MOTORS « CONTROLS 


HYDRAULIC MULTIPRESS 
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. . . Month’s Talk from page 8 
‘Team’ Responsibility Advocated 


Engineers responsible for these 
techniques are clearly identified 
in most companies. However, pro- 
duction men responsible for built- 
in reliability are not so clearly 
identified. I prefer to identify 
them as all of our manufacturing 
line personnel, and those in the 
allied organizations who provide 
services related to the product. 

There has been a feeling that 
manufacturing personnel alone 
produce the product, and therefore 





they are the production men. But 
in a two or three man shop, the 
man on the machine is his own 
operation sheet writer, tool man, 
production control expediter, ma- 
chine repair mechanic and fore- 
man. He is truly a production man, 
not because of any one of his 
functions, but because of all of 
them. 

As the shop grows larger, a dis- 
tinct foreman is needed. He finds 
that it is more efficient to let one 
man make all of the jigs and fix- 
tures instead of each man design- 
ing and machining his own — a 





NOW...DI-ACRO DURABILITY IN 








...lmmediate delivery from factory stock 


Di-Acro standard v-type press brake dies are engineered for ac- 
curacy and dependability—in all press brakes. They are produced 
of heat treated alloy die steel for tensile strength and uniform hard- 
ness throughout. You can depend on longer lasting service. Choose 
from dies 6” to 12 ft. in length. Immediate delivery is available on 
most stock sizes. Next time you need dies... look to Di-Acro for 
the finest. Special dies will be quoted on request. Just send your 
sketches or drawings to our Engineering Service Department. 






NEW SNAP-FORM DIE 


Form 13 different 
‘ radii—0O to 
» just by changing the 
radius insert. Re- 
duce set-up time. 
and die costs. Heat treated alloy steel 
die with ground and polished inserts, 





ROL-FORM DIE 


One die forms materials 
to 34" thick—all angles 
to 60°. Hardened and 
precision ground rolls 
pivot smoothly to fold 
material gently—with- 
out work marks. You save time and die costs. 


di-act 0 


PRECISION 


a 
3%"— 


~— 


Consult the yellow pages of your (—_ 1 
hone book under Machinery— , 
achine Tools for the name of 

your nearest Di-Acro distributor 

us. 


pronounced “die-ack-ro” Yetow Poa | 
DI-ACRO CORPORATION 
formerly O'Neil-Irwin Mfg. Co. 
946 Eighth Avenue «Lake City, Minnesota 


[ENGINEERING «= ACCURACY «+ ‘DEPENDABILITY | 


Pie Saree ee tii aeeneatn entail 


METALWORKING 
EQUIPMENT 
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toolroom is born. A portion of the 
production man’s responsibility is 
shifted. The responsibility has not 
been eliminated, it has merely 
been shifted. So the toolmaker and 
the toolmakers to come, and 
eventually the toolroom  super- 
visor, have a very specialized por- 
tion of responsibility for product 
reliability. 

The shop becomes larger and 
specialization becomes __ greater. 
Now there are inspectors to share 
the responsibility formerly held 
by one man. A mechanic is hired 
for maintenance, and he inherits 
the problems of worn equipment 
and its effect on product reliability. 
Finally, a production control man 
and a manufacturing engineer ar- 
rive to assist in refining produc- 
tion techniques — the business is 
now considered large. A_break- 
down in the efficiency of any of 
these will affect product reliabil- 
ity. It is logical then that each be 
considered a production man. 


Problems In Specialization 


Specialization among production 
men has an increasing shortcom- 
ing. It tends to dampen the pro- 
duction man’s responsibility to- 
ward product reliability. This is 
known to industrial managers, and 
many accept it as the price of 
efficiency. 

The specialist who has always 
planned his activities around tech- 
nologies now utilizes these tools 
almost exclusively neglecting 
the technical which are always 
present. On the other hand, the 
line supervisor is relinquishing 
more and more responsibility for 
investigative and corrective work 
to the specialist. He confines him- 
self to the job of managing people, 
costs, and schedules. Shouldn't 
each production man pursue that 
activity for which he is_ best 
trained? Isn’t it wiser to prevent 
the production engineer from be- 
coming involved with scheduling 
and personnel clashes on_ the 
“floor”? Isn’t it logical to discour- 
age the production supervisor from 
spending his time investigating 
technical problems? It is difficult 
to answer no to these questions be- 
cause of their general nature. 
However, on any specific problem, 
we should certainly expect the 


. . . Continued on page 12 
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NEW. . 





MASTER COMPARATOR 







MODEL /136B-2 


The best thing about this high-precision electronic Comparator 
is its accuracy and operating convenience. The next best 
thing is its amazingly modest price*! 

The model 136B-2 measures any master ring from .040” 

to 4.760” and any master disc up to 3.500” with repetitive 
accuracy to within two millionths of an inch! It measures with 
constant force, frictionless response, requires no warm-up. 


This Horizontal Master Comparator is in a class by itself. It is 
one of the very few having the inherent design capability of 
properly and reliably checking Class XX masters, yet is far 
lower in price than any other high precision master comparator. 


This is only part of the story. Send for full details. 


FEDERAL PRODUCTS CORP. 
1236 Eddy Street, Providence 1, Rhode Island 


*$1950. plus Jaws @ approx. $100. per pr. (Complete set, 7 prs.) 


® 
Ask FEDERAL First 


for recommendations in modern gages... Dial Indicating « Air + Electric or 
Electronic — for inspecting, measuring, sorting, or automation gaging. 
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| Made in Switzerland 
Measurement in inches 
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e Automatic positioning can be changed instantly 
to manual operation 

¢ Projected optical setting — direct reading to .00005” 
for linear motions and 1 sec. of are for built-in rotary table. 
Linear optics provided with adjustable zero reference 

¢ Simplified controls functionally arranged for 
greater operating speed and efficiency 

e 3” diameter boring spindle 

e Increased capacity: table size 3934" x32"; 295%” cross travel; 
235%" longitudinal travel; 255%” vertical travel 

¢ Hydraulic feeds and infinitely variable spindle speeds 

e Rear support optional 



















MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 





Demonstrations upon request 
at our conveniently located 
demonstration centers. 








\Y) Gas 3 Jae Ge OD. @ = 0) = 4 Mar. 0.) 8 a ©) = tae Os 


475 Grand Concourse, Bronx 51,N. Y. 


Swiss Accuracy plus U.S. Know-how 


CIRCLE INFORM-A-GRAM KEY NO. 12 








TOOLING & PRODUCTION 


. Month’s Talk from page 10 


production engineer or the produc- 
tion supervisor to rely on experi- 
ence and intuition along with sci- 
entific analysis. The difference lies 
in the degree of each that is ex- 
pected from the two men. It is 
this relative degree, and its effect 
upon product reliability, that is 
not yet clearly defined. 


An Interesting Example 


To illustrate, a thrust-washer 
was produced by machining the oil 
relief in both faces and then grind- 
ing the remaining area flat. A 
certain amount of out-of-flatness 
was tolerated as the piece was 
somewhat flexible. A process engi- 
neer was requested to find a way 
to manufacture the washer cheap- 
er, preferably by stamping, and 
worked on the problem until he 
developed an acceptable process. 
Manufacturing approved a ma- 
chine as capable and inspection re- 
ported that the parts were to blue- 
print. To all outward appearances, 
this was another job well done. 


Unfortunately, the stamping pro- 
duced high spots along the oil 
relief. They were within blueprint 
specification, but the out-of-flat- 
ness was different from that pre- 
viously experienced. The high 
spots caused excessive wear on 
the mating part that led to cus- 
tomer dissatisfaction. 


This could have been prevented 
although it was a very subtle dif- 
ference without any real indica- 
tion of the potential trouble. Cus- 
tomer satisfaction in the form of 
part performance had been omit- 
ted. The process engineer did his 
job as requested — he found a 
cheaper way. The stamping spe- 
cialist approved the machine, as 
requested. The inspector per- 
formed as requested — he deter- 
mined the dimensional adherence 
to the blueprint. Even though each 
man was aware of the difference 
in flatness, none thought it worth 
mentioning because it fell within 
the blueprint tolerance. To them, 
this was the responsibility of some 
other specialist — the design engi- 
neer. Had one of them felt respon- 
sible for final product reliability, 
he would have requested a per- 
formance test. 


. Continued on page 18 
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,...the completely new 


DIAL INDICATOR 


MORE COMBINED ACCURACY AND 
CONTINUOUS OPERATING RANGE 


...-than any Electronic Gage 
-..than any Air Gage 


AT A FRACTION OF THE COSTI 


@ a design which provides repetitive accuracy to 
within FIVE MILLIONTHS of an inch! 

@ a design which provides a total allowable cali- 
bration error of only FIFTY MILLIONTHS 
of an inch over the FULL AGD RANGE! 


@ a design which provides POSITIVE PROTEC- 
TION for these exceptional accuracies against 
shock . . . against wear! 

@ a design which wholly prevents stem bushing 
play from having any effect on accuracy! 


The MICRO-SURE Indicator makes possible 
for the first time, such highly accurate, reliable 
performance in the shop as well as in the gage 
lab, that even we probably do not fully appreciate 
. 7 ies its great potentialities as a comparatively low 
N° dimensional indicators you have ever known priced instrument of extremely high precision. 
can be compared to the MICRO-SURE Indi- 
cator because it represents an entirely new concept 


in indicator design... Get the whole story .. . write for brochure. 
@ 2 design which provides high magnification FEDERAL PRODUCTS CORP. 
(.000050” grads) over the FULL AGD range 1236 Eddy Street, Providence 1, R. I. 


with two to four times the calibration and 


repeat accuracy of conventional indicators. ® 
Ask | ED ERAL First 


for recommendations in modern gages . . . Dial Indicating, Air, 
Electric, or Electronic — for Inspecting, Measuring, Sorting, 
or Automation Gaging. 
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YOU'RE ON THE MONEY @ 

WITH UNIVERSAL 
DRILL BUSHINGS 

f 

2 

1 

s 

f 

I 

Universal drill bushings are precision V 

made with 100% concentricity, thus assuring S 

accurate drilling—‘“‘right on the money”. th 

In addition, knurled heads provide a 

excellent grip; super finished bores minimize R 

tool wear; and blended radii prevent = 

’ i tool hang up. All standard sizes and lengths a 

De available for immediate delivery. 

s 

eG | Dp 

y 
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a 

P 

s 

d 





UNIVERSAL ENGINEERING COMPANY * FRANKENMUTH 8, MICHIGAN 219 a 
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“at Internal Key 

‘ | Tie-Rodless Type * 
“ Series 101A 
 Air-150 psi-up to 

" 1500 psi Hydraulic 
Fits where others won't 
Bulletin 101A 


NEW 
SERIES “*K”’ 












Improved 

Tie-Rod Type* 
Series 105A (Heavy Duty) 
Hydraulic 2000 psi 
3000 psi non-shock 


Bulletin 105A 
Automation Type* 


200 psi Air Series RA 
1000 psi Hydraulic == »_agae 
Series RH ‘ ®, 
Bulletins 107 and 108 y 


NOW... ~ iii 
There’s an 0M Cylinder for Every Purpose 


Meet JIC Standards 


With the introduction of the new O-M Series ‘‘K,” 
Square Head Air Cylinder, we can now supply 
the right air or hydraulic cylinders for your specific 
applications on low or high pressure systems. 
Ruggedly constructed of the highest quality mate- 
rials, accurately machined to close assembly 
tolerances, O-M Cylinders operate with high 
efficiency and are quickly and easily maintained. 

Whether your spec's call for a cylinder for a 
single operation or a variety of cylinders for a 
sequence of operations under continuous auto- 
matic cycling, there is an O-M Cylinder to meet 
your requirements. O-M Cylinders are individually 
tested at the factory and are available with stand- 
ard or oversized rods, completely interchangeable 
parts and mounts. 

















ORTMAN-MILLER MACHINE COMPANY 
21 143rd Street, Hammond, -Indiana 
CJ Have representative call 
Send Bulletins 


0 11a [J 105a [J 107 [J 108 [J 115 














— >» NAME POSITION. 
Mail coupon TODAY for latest Bulletins COMPANY. 

Showing construction and dimensional ADDRESS 

details, engineering drawings, capacity chart CITY. ZONE STATE 
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| 
| 
| 
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and mounting data. 
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ost conscious manufacturers are 
finding it extremely profitable to de- 
sign the components of new products 
...or redesign old ones... for pro- 
duction on Fenn swaging machines. 
What’s more, in many cases swaging 
makes it better. On the money saving 
side, here are important considera- 
tions. Low investments in both ma- 
chines and dies, the absence of chips 
with resulting savings in both metal 
and chip handling, lower labor costs 
because highly skilled operators are 
not required, and savings in time... 
for swaging is simple in operation, 


whether manually or mechanically 
fed. On making it better, swaging im- 
proves the physical characteristics of 
the metal, imparts a high finish, 
maintains continuous accuracy to 
within +.001”, and performs many 
operations possible by no other 
method. Your nearest Fenn sales en- 
gineer can competently advise you on 
possible application to your product. 


For complete guide 
to rotary swaging 
and technical data on 
the Fenn line, write 
for Catalog SM-60. 
The Fenn 
Manufacturing 
Company, 

Fenn Road, 
Newington, 
Connecticut, 






CIRCLE INFORM-A-GRAM KEY NO. 16 





TOOLING & PRODUCTION m 





Long Die 





Hydroformer 


ay miiefind 























|B 


PRODUCE MORE WITH PRODUCTO PRECISION DIE 








17 


Why the Contract Shop Owner Prefers propucto Die Sets 





They help protect his profits 


efficient Producto service and sttategically-located 
Producto distribution centers to protect the delivery 
promises he makes to Ais customers. 

When the contract shop owner thinks in terms 
of protecting his profits, he thinks of Producto die 
sets and accessories. You should, too. 


The contract shop owner prefers Producto die sets 
because they help protect his die performance...his 
delivery promises...his profits. 

The shop owner favors Producto because he can 
choose from a wide range of die set styles and thick- 
nesses in steel, semi-steel or a combination. 

He knows that when his dies are mounted in 
Producto sets, they will retain the precision built 
into them. He can expect maximum die life, maxi- 
mum production with minimum press downtime 
for regrinding. 

The shop owner likes the fact that Producto offers 
him a choice of two classes of precision, and that he 
pays only for the amount of precision he buys. 

He knows that whoever handles the die will spend 
the least possible time taking it apart and putting 
it together because Producto’s Qwik-Fit Guide Pins 
minimize die set assembly problems. 

Most important, the shop owner can depend on 


Wherever die sets are used 


Ee 


NEW DIE SET CATALOG No. 12 
is another reason the shop own- 
er prefers Producto. It makes 
selection and ordering really 
easy. Write for your free copy 
today. And ask to receive Die 
Set Digest, too. 


THE PRODUCTO MACHINE COMPANY 
945 Housatonic Ave., Bridgeport 1, Connecticut 





ODUCTO 


SETS 
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DIE MAKERS 
Lrctaoly Gout / 


in use, punch is attached to underside of top 
plate and aligned with die. Die is then attached 
to middie plate. With crank in lower position top 
plate is raised and lowered, separating or fitting 
punch and die. Leverage is 200# of pressure-or- 
pull for each pound of energy applied to crank 
With crank in upper position top plate can be 
rotated 360° to bring punch into position for in- 
spection and correction. 


Both surfaces of top plate and top surface of middle 
plate are machined for accuracy and expertly fitted 
for parallelism. Zero position of top plate, which 
re-aligns punch and die after inspection, is achieved 
when positioning pin enters alignment hole. 


Load Capacity 2,500 Ibs. 
Top Plate Travel 18%” 
Top Plate Size 314%” x 12” 
Middle Plate Size 324%,” x 24” 


DIE-PART is the newest member of an old and 
distinguished family of portable elevating tables 
as shown below. 





PORTELVATOR ® ‘‘50-6”’ 
A HANDY HAMILTON PORTABLE ELEVATING TABLE 


The Hamilton line of standard portable elevating 
tables includes manually operated four wheel and 
six wheel models in various sizes and with lift 
capacities from 1,000 to 5,000 pounds. Each unit 
features a high speed arrangement for light loads 
or rapid return. Rubber tires may be specified if 
desired. Hand crank may be operated from a side 
position or from an end position also as specified. 


Many additional features are available. These in- 
clude extended top plates, roller conveyor tops, 
perimeter rail enclosures, and the like. For com- 
plete information please write for our FREE Bulletin 
No. 2958c. 


Complete operating information, includ- 
ing specifications and dimensions, may 
be found in our FREE DIE-PART BULLETIN 
NO. 2958. Please ask for it by name and 
number. 


THE HAMILTON TOOL 


COMPANY 





832 SOUTH NINTH STREET, 
HAMILTON, OHIO 
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. . . Month’s Talk from page 12 


A Truism to Remember 


It is the responsibility of all pro- 
duction men to consider the effect 
on the customer, as well as the 
benefits to management. 


If we accept this reasoning, we 
must find the tools to implement 
it. Oddly enough, when we look for 
these scientific tools we find many 
are already available and in use: 
scientific techniques, behavioral 
considerations, intuitive reasoning, 
and experience. But rarely do we 
see them all in use simultaneously. 


Analysis without consideration 
for the validity of the data source 
is dangerous. Acceptance of intui- 
tion with reasonable evidence is 
equally dangerous. There must be 
a blending of decision-making 
techniques among our production 
people. No one technique can stand 
alone. All too often technically 
oriented engineers rely solely on 
calculated answers with little re- 
gard for reasonableness as meas- 
ured by experience. 

Such a situation was recently 
prevented by the foresight of a 
stress engineer and the experience 
of a weld technician. A mismatch 
in the girth weld between two 
cylinders of a missile case was cal- 
culated for strength by the stress 
engineer. A_ calculated answer 
showed that the case had no chance 
of passing pressure tests. To stop 
production at that point meant ser- 
ious jeopardy of delivery, as this 
was a special unit. It appeared that 
there was no choice other than to 
start time-consuming rework. 


But before releasing his final 
recommendation, the stress engi- 
neer consulted with a welding 
technician to see if there were any 
extenuating circumstances not 
readily apparent. The experienced 
welding technician knew that a 
mismatch of this nature is not 
always caused by radial slippage 
alone. Sometimes a type of warp- 
age occurs which does not severely 
decrease over-all strength. Since 
the odds against failure seemed 
greatly reduced, they finished the 
case and tested it under instrumen- 
tation. The test was successful. 


Unlike the foregoing example, 
there are times when practical- 
minded line personnel disregard 


TOOLING & PRODUCTION 


the more refined techniques as 
purely academic, when in truth 
they could be utilized to solve 
otherwise “unsolvable” problems. 


Integration of Operational 
Techniques 


How then can we perform a 
marriage of ideas among the two 
groups of production men? How 
can we temper operating tech- 
niques to benefit product reliabil- 
ity? The best way is through re- 
spect for the views of others, 
gained through other successes, 
However, this can only be ex- 
pected after lengthy personal re- 
lationships. A catalyst for this re- 
action is an over-all goal which 
operates at the production man’s 
level. Nothing stimulates the 
blending of ideas and actions so 
effectively as a common motive 
(such as the effect of war or dis- 
aster upon people). 


I propose that this common goal 
be customer satisfaction. This 
should form the basis for coordin- 
ated action between all depart- 
ments. 


Targets For Coordinated Action: 


1) Understand operation of prod- 
uct — Production men should not 
neglect the operating function of 
the end product. Nothing stimu- 
lates pride of workmanship more 
than knowing how and where your 
work is to be used. 


2) Recognize equipment capabil- 
ities — In many cases, production 
supervisors are not conscious of 
the subtle incapabilities of their 
machines. The general philosophy 
and techniques used in process 
capability studies are not so dif- 
ficult or time-consuming _ that 
every concerned production super- 
visor should not avail himself of 
this knowledge. 


3) Develop effective trouble- 
shooting — Each line supervisor 
should be taught how to use simple 
analytical methods to help identify 
problems. Engineers should be in- 
structed to investigate the reason- 
ableness of a conclusion, even in 
the face of what they consider to 
be strong evidence. Consideration 
of human behavior as a factor in 
problem solving should be man- 
datory. end 
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PROGRESSIVE DIE MAKERS... 


DIE-PART *s pons 


device for maintenance, fitting, and testing of 
dies. Increases accuracy and reduces costs. . 
invariably. Install it and change your competitive 
situation over night. Be able to underbid competi- 
tion and yet show a profit. 


For more detailed information read 
the one column ad on the facing page. 





THE HAMILTON TOOL COMPANY 


832 SOUTH NINTH STREET HAMILTON, OHIO 
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“MOVING METAL” with Carboloy. Cemented Carbides 


TOOLING & PRODUCTION 





Cold extrusion punches made of G-E carbides find a 
wide variety of applications. For example, in the produc- 
tion of bearings, a solid carbide punch forms a race and 
cup from one steel slug—minimum waste; saves machining. 














Carboloy cemented carbides 


save machining time, reduce costs 


‘ 


How efficiently you “move metal” from one 
shape to another depends on the quality, accu- 
racy and uniformity of the carbide you use. 
General Electric Carboloy carbides for coining 
and extruding punches, wire-flattening and sheet 
metal rolls are designed to do the job better, in 
less time, at lower cost, with less metal waste. 


Continuing research by General Electric’s 
experienced metallurgists and technicians re- 
sults in carbides of highest quality and uniform- 
ity—dependability for the job at hand. Call your 
Carboloy Die Distributor or Die Maker to help 
you “move metal” at lower cost. Or write: 
Metallurgical Products Department of General 
Electric Company, 11111 E. 8 Mile Ave., Detroit 
32, Michigan. 


CARBOLOY. 


CEMENTED CARBIDES 























From solid slug to wrist pin—2,000 
an hour! Increased production is but 
one of the advantages when you use 
extruding and coining punches of 
Carboloy cemented carbides. You 
get uniform weight, surface finish, 
improved strength. 

















When it comes to wire flattening, 
rolls of Carboloy cemented carbide 
outlast steel rolls many times. Smoo‘h, 
wave-free roll surfaces produce 
rolled, flat wire products of excep- 
tional quality and finish; consistent 
uniformity. 


You get uniform, more even 
sheet when you use rolls of 
Carboloy cemented carbides. 
Roll structure is uniform through- 
out; excellent for working stain- 
less steel. Carboloy rolls last 
longer and do jobs not possible 
with steel rolls. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS « MAGNETIC MATERIALS ¢ THERMISTORS « THYRITE® « VACUUM-MELTED ALLOYS 
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PEED KING 


eceleration 
anifold 


” 
Sa 


Controlled by limit switches, the decelera- 

tion unit permits rapid initial cylinder 

travel . . . then restricts cylinder exhaust 
to provide desired rate of cylinder cushioning. 
And, if needed, live air can be introduced 
momentarily to the exhaust side of the cylin- 
der for added deceleration and cushioning. 


for positive cushioning 
of high speed 
transfer units 











The Speed King deceleration manifold con- 
trols double-acting cylinders on automated 
equipment moving masses weighing several 
hundred pounds . . . where rapid travel and 
precise, easily regulated cushioning, at any 
point in either or both directions, is required. 


controlled deceleration and positive cushion- 
ing prevents damage to mechanisms. . . pro- 
tects valuable dies and tooling. 


Your Bellows-Valvair Field Engineer can 
advise you on control of large, fast-moving 





R 


8180 


reciprocating units. Call him today. 
apid travel keeps production rates high... 
































CUSHIONED RAPID ADVANCE CUSHIONED 
RETRACT AND RETRACT ADVANCE 
TT z= ] oo 
4h seaasieneceinemememee 4 L 7 0  aeeptgeaiaetpate tiga gn tiene i 
1 e—— —— — = = 2 8 OO tO ---- 
it r Ea 7 4 
LS-1 LS-2 
CUSHION a a. 
CONTROL 
RETRACT VALVE ADVANCE 
CONTROL — | coseman 
VALVE 1 VALVE 
RESTRICTED T 
momar otitis [| Pyeenur | agua 
A B 


@ RAPID ADVANCE .... advance control valve opens and exhausts to cushion control valve. Cushion control 
valve, de-energized, directs cylinder exhaust to free outlet. 


e@ CUSHIONED ADVANCE .... advance control valve remains energized. LS-2 energizes cushion control 
valve, diverting cylinder exhaust to restricted outlet. 

e@ RAPID RETRACT .... retract control valve exhausts to cushion control valve, which de-energized, directs 
cylinder exhaust to free outlet. 

@ CUSHIONED RETRACT ... retract control valve remains energized. LS-1 energizes cushion control valve, 
diverting cylinder exhaust to restricted outlet. 


Write for Bulletin MAN-11. Address Bellows- 
Valvair, Akron 9, Ohio, Dept. TP-661 


Bellows -\/alvair 
AKRON 9, OHIO 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
CIRCLE INFORM-A-GRAM KEY NO. 21 
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C] BORING methods, machines and miscellany 
TECH N iC AL BOO KS for making close-tolerance holes by W. E. 
eee Hoffman. 





HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 
EDGES by E. Willard Pennington. 


CT] ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. 


CT] BRAZING MANUAL prepared by the Com- 

mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 
information on every type of brazing prob- 
lem, including tables. 


C] BRITTLE FRACTURE OF STEEL, THE by W. D. 
Biggs. 420 pages. 


CJ COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet. 


C] DIAMOND TECHNOLOGY by Paul Grod- 

zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. 


C] DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 


‘a DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters; over 400 illustra- 
tions. standard reference work. 


‘a DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 
pages. 
Ss ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of electro- 
plating. 
FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all currently 
available industrial fasteners. 


GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in cut- 
ting and generating gear tooth forms. 


HANDBOOK OF BARREL FINISHING by Ralph 
F. Enyedy. 1955; 288 pages. Every phase of 
barrel finishing, including over 150 com- 
plete specification sheets and latest de- 
velopment. 


HANDBOOK OF LAYOUT & DIMENSIONING 
FOR PRODUCTION by Hyman H. Katz. 479 
pages. The functional principles of dimen- 
— in clear, interesting, succinct Eng- 


HOW TO DESIGN & SPECIFY PRINTED CIR- 
CUITS. ——— rting on advantages, layouts, 

a = ion of materials and compo- 
nen 1 


Oo OF OF 2 0 


$ .75 
$2.95 


$4.75 
$15.00 
$1.00 


$10.00 
$25.00 


$7.50 


$3.00 


$10.00 


$12.50 


$6.00 


$8.25 


$15.00 


$5.00 


INSTRUMENTS FOR MEASUREMENT & CON- 
TROL by Werner G. Holzbock. 1956; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring and 
controlling temperature, moisture, pressure, 
flow, uniformity, etc. 


MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 


MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki. 
Tool life formulas, tool life criterion, chip 
load and workpiece hardness, tool geom- 
etry, test records, tool inspection, machin- 
ability classification, machine tool selection, 
and much other valuable data including 
graphs, drawings and recommendations. 


MATHEMATICAL PROGRAMMING by Rein- 
feld & Vogel. 274 pages. The practical ap- 
plication and use of mathematics in indus- 
trial programming. 

MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 —- of original re- 
search, New optical techniques explained. 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 
try. 850 pages. 

THE PRINCIPLES OF INVENTORY MANACE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 


C] PRINCIPLES & METHODS OF SHEET METAL 

FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 
stamping, drawing, extruding, bending; de- 
sign of parts and dies, etc. 


C] PRODUCTION CONTROL by Nyles V. Rein- 

feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incorporates up-to- 
date research from 500 companies. 


C] PROTECTIVE COATINGS FOR METALS by 

Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 

C] TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. 


TECHNIQUES OF PRESS-WORKING METAL 
by Eary & Reed. 472 pages. 20 chapters and 


$ .75 


$10.00 


$1.50 


$6.00 


$8.00 


$8.50 


$15.00 


$2.00 


$11.00 


$8.00 


$12.50 


$2.50 


hundreds of drawings cover this subject in 
: . $12.00 


highly comprehensive detail. 


TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. 


$8.00 


AMOUNT OF ORDER $_—____ 
Open account shipments So rated companies. Otherwise payment 


with order, please. No C.O.D.’s. 
tax. Quantity prices quoted on request. 


Ohio customers add 3% 


sales 
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SOMEBODY 


is doing it for 


LEDD 


Gisholt CRI-DAN Model B Automatic Threading 
Lathe—Sets up in 8-15 minutes. Inexpensive single- 
point carbide tools produce all types of internal and 
external threads: single- or multiple-start, coarse 
or fine, left- or right-hand, straight or tapered, 
standard or special form—in any material, includ- 
ing new high-tensile, hard alloys. 


Call your Gisholt Representative or write for Catalog 1215. 


i 


Can you afford to stay with conventional threading 
methods and pass up savings from 30% to 80%? 

These savings can be yours with a Gisholt 
CRI-DAN High Speed Threading Lathe. Times are 
drastically reduced. You use single-point carbide 
tools. Quality threads—simple or complex—are pro- 
duced automatically. 

Whether you’re threading in lots of 6 or 600, the 
CRI-DAN method will enable you to do it for less. 


GISHOLT 


MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


Turret Lathes « Automatic Lathes + Balancers « Superfinishers® + Threading Lathes + Factory-Rebuilt Machines with New-Machine Guarantee 
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ELERODA D1& D15 


ELECTRICAL DISCHARGE MACHINES 

























High Speed: 
Unique ¥ 
tailored 


mu. tMches per hour. , [++s+59 
Glity: Machines a iti 
9 Fit user’s applications. | °s 
draulic Servo: Electric [333 

Generator (EPL-500) l ated 





2 









CHARMILLES ENGINEERING WORKS, LTD. 
GENEVA, SWITZERLAND 


Sales & Service Distributors: 





Northern California: Southern California: Seattle: Denver: 
Doot Machinery Co Hahn—Hallet Machinery Corp Sale & Service Enterprises R. E. Duboc Associates 
1876 Industrial Way 3620 Santa Fe Ave. 3608 E. 103rd Road 2353 So. Broadway 
Redwood City, Calif.—-EM 9-6241 Los Angeles 58, Calif.—LU 3-6401 Seattle 55, Wash.—LA 2-2717 Denver, Colo.—RA 2-4609 
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=| STORE MORE, 


CABINET HOLDS THE ANSWER t 
tting storage of parts, tools 


es because 


ow 


) THE MAXIMUM. Dr 


You can start your Vidmar facility with one or more cabinets. All units are 
modular in design—can be arranged, re-arranged, and added-to as required. 
Drawers are interchangeable within each cabinet or other Vidmar cabinets, 
and a specially designed and constructed suspension and extension system 
assures strength and stability. Drawers hold up to 400 lbs. each, without 
sagging, even when fully loaded. 

Before you revise or add to your storage facilities, or plan the storage in new 
construction, it will pay you to look into the time- and money-saving advan- 
tages of Vidmar. Write today: Vidmar, Inc.,. 2326 Reach Rd., Williamsport, Pa, 


MGMT GAR™ CABINETS oc. .ccc sue 
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BUCKEYE 
DRILLING, TAPPING 
and FASTENING TOOLS 


Cut production costs by employing 

the features of dependable, air-operated 
Buckeye Automation Tools: 

© Small offset, as close as 

13%4” center distance 

@ Models from 650 to 22,000 RPM 

e Adjustable stroke 0 to 2” with 
micrometer accuracy 

e Adjustable feed rate 

© One type of tool features total stroke 

of 2”, of which 1” may be fully hydraulically 
controlled, preventing break-through damage 
to material and to sensitive cutting 

tools .. . also incorporates adjustable rapid 
approach for minimum cycling time. 

© Tool accessories provide signals to control 
mechanisms which will automatically 

shut tool off . . . actuate other tools for 
subsequent operations . . . or automatically 
position the next part. 

¢ Buckeye engineers will work with you in 
applying these tools to fit your require- 
ments for drilling, tapping, fastening, 
grinding, reaming, counter- 

boring and wire brushing. 


write today for descriptive 
literature, tracing 
templates and prices 


uckeye “| |“ools 


os 
P.O. BOX 966, DAYTON 1, OHIO 


Pioneering Power Tools for Industry Since 1920 
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Supplier Rating 
Program Assists in 
Quality Control 


The aerospace industry, often 
first by necessity with new manu- 
facturing methods, has fostered the 
development of a competitive ap- 
proach to quality control that’s 
consistent with the industry’s crit- 
ical responsibilities. 

This system comes from Hamil- 
ton Standard Div., United Air- 
craft Corp., Windsor Locks, Conn., 
and is called the “supplier ac- 
creditation program.” This major 
aviation manufacturer is helping 
its subcontractors and vendors es- 
tablish quality control systems that 
meet the high standards of the 
industry. 

The result: benefits to Hamilton 
Standard in reduction of duplicate 
inspection of vendor items, and 
benefits to the vendors and sub- 
contractors in the form of im- 
proved quality control methods 
that enhance their ability to meet 
price, delivery and quality re- 
quirements for all customers. 

Suppliers qualifying for Class A 
status are certified as competent 
to supply products to Hamilton 
Standard under minimum controls. 
One such recent qualifier is The 
Torrington Co., Torrington, Conn. 
In awarding the firm its Class A 
rating, Hamilton Standard signi- 
fied that it would perform “little 
or no inspection” of incoming Tor- 
rington bearings — a vote of con- 
fidence in Torrington’s rigid qual- 
ity standards. 

Due to the potential savings 
represented by improved schedule 
performance and reduced inspec- 
tion costs made possible by the 
program, Hamilton Standard has 
announced a policy of doing all 
business possible with suppliers 
who qualify under the program. 

Several other New England sub- 
contractors — forerunners of some 
200 potential Hamilton Standard 
subcontractor-participants — have 
also received certificates. 

Experience to date 
with the four-year- 
old program has 
been highly favor- 
able, according to 
Ted C. Fisher, 
Hamilton Stand- 
ard’s quality con- 
trol manager. 


Mr. Fisher 
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Composite 
Die 
Sections 


make [ast, easy and inexpensive 
Blanking, Trimming and Beading Dies 


To save valuable tool steel and to make equally substantial savings in costly 
diemaking time, use Composite Die sections from Allegheny Ludlum’s Forging and 
Casting Division. These prefabricated die parts come in a wide . . . almost limitless . . . 
range of sizes and shapes. And they are easy to specify. A simple sketch with dimensions 
and descriptions of the work to be done brings you the shapes, heights, and grades of 
tool steel to match your requirements exactly. 
Composite Die sections consist of fine A-L tool steel cutting edges (in all the grades 
you need), electrically butt welded by a special process to nonhardenable mild steel bases. 
Exact control of temperatures during welding and annealing gives you a bond that 
will not let go even under the most severe conditions. 
Check these many advantages you get with Composite Die sections: You use less tool 
steel in your dies, and there is much less waste than with bar stock. Screw and 
La dowel holes are easily drilled after the tool steel has been machined and heat 





treated—because the mild steel bases remain soft. Dowels are easier to fit, too. The 
back up style of assembly is not needed. Because the tool steel is reinforced and held 
securely by machine steel base, there is no cracking of sharp corners or long projections. 
There is less chance of distortion during hardening with A-L composite sections. 


And any slight warpage may be easily corrected without damage. You get firm, 
positive fit of sections on die shoes. 
Salvage possibilities are also important—sections from obsolete 


dies can often be reused on new jobs. 
Both straight and shaped sections are available with supporting ribs as needed. 
For more information on Composite Die sections refer to booklet FC4, a 28-page 
description which also covers smooth hammered Forgings and Cast-To-Shape 
tool steels. Ask your A-L representative for your free copy, or write: 
Forging and Casting Division, Allegheny Ludlum Steel Corporation, 
Ferndale, Detroit 20, Michigan, Address Dept. TP-6. 


FORGING AND CASTING DIVISION § ,,, 
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FOR PRECISION HOLDING POWER 
DAY 


-AFTER-DAY, YEAR-AFTER-YEAR 


YOU CAN DEPEND ON 
TOGGLE CLAMPS 


Contour checking fixture with De-Sta-Co clamps quickly checks accuracy 
of parts against master template. 


FOR MORE FACTS 


phone, wire or write for NEW 36-PAGE CATALOG 


TOGGLE CLAMPS STAMPINGS 


BLOWER 
HOUSINGS 


SHIMS 
AND SPACERS 


DETROIT STAMPING COMPANY 
340 MIDLAND AVENUE * DETROIT 3, MICHIGAN 
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June 1 National Machine Tool 
Builders’ Assn. — 59th spring 
meeting, Mayflower Hotel, Wash- 
ington, D.C. 


June 5-8 Instrument Society of 
America — international instru- 
ment-automation conference ses- 
sions, Royal York Hotel, exhibit, 
Queen Elizabeth Hall, Toronto, 
Canada. 


June 8-9 Malleable Founders So- 
ciety — annual meeting, The 
Broadmoor Hotel, Colorado 
Springs, Colo. 


June 11-15 American Society of 
Mechanical Engineers — summer 
annual meeting, Statler Hilton Ho- 
tel, Los Angeles, Calif. 


June 13-16 Cornell University— 
seminars in industrial engineering, 
Ithaca, New York. 


June 14-16 American Society of 
Mechanical Engineers — applied 
mechanics conference, Illinois In- 
stitute of Technology, Chicago, II. 


June 19-23. American Standards 
Assn. — seminar, Engineering So- 
cieties Building, New York, N.Y. 


June 21-24 National Tool & Die 
Manufacturers Assn. — summer 
board meeting, Schroeder Hotel, 
Milwaukee, Wis. 


June 28-30 Joint Automatic Con- 
trol Conference, (ASME, ISA, 
AIEE, AIChE), University of Colo- 
rado, Boulder, Colo. 


July 18-20 Western Plant Main- 
tenance and Engineering Show, 
Pan Pacific Auditorium, Los An- 
geles, Calif. 


July 24-28 Chicago Association 
of Commerce and _ Industry — 
World Marketing and Inter-Amer- 
ican Industries Conference in con- 
junction with the International 
Trade Fair July 25-August 10 Mc- 
Cormick Place, Chicago, Ill. One 
category features machine tools. 
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CUTTING PRODUCTION OPERATIONS BY 66% 


These are two of the benefits realized by the Precision Parts Section, General Electric 











Company, of Springfield, New Jersey, from just one U.S. Duplex Multi-Slide. 
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: Stitchin 
Until the installation of The new Symmetrical ' . a: 
U.S. Duplex Multi-Slide, G. E.’s Precision Parts Forming : 6,000 per day 


Section was producing complete rectifier plates 
at the rate of 6,000 per 8 hour day —in a 3 
operator production set-up. 


Stitching 


Two or more parts can be produced simultane- 
ously — and assembled where required. 


Bulletin +36-P will be sent on request. 


U.S. Duplex 


Multi-Slide ——— 50,000 per day 














mS PANY. INC 
AMPERE (East Orange) NEW JERSEY 


J 
SJ Ww U. S. Multi-Slides® » U.S. Multi-Millers® © U.S. Automatic Press Room Equipment + U. S. Die Sets and Accessories 
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New Rex 49 outlasts 
other special purpose high speed steels 
better than 2 to 1 


Rex 49 — a new high speed steel that can machine today’s 
“difficult-to-cut” metals faster and more economically than 
existing special purpose high speed steels — is another in 
the long line of advances and improvements in specialty 
steels to come from Crucible research. 

Crucible laboratory tests indicate that tools made of 
Rex 49 last as much as 4 times longer than other special 
purpose high speed steels ... and it has a base price % to 
% of these steels. 

Both laboratory and field reports prove the advantages 
of Rex 49 for machining hard, tough or abrasive metals, 














a 
‘os a Som. oS he 


Chip — magnified 4 times — produced by machining Waspalloy with Rex 49 


such as heat-treated alloy steels, stainless, titanium, and 
superalloys. These tests also indicate that Rex 49 has 
advantages in machining the more conventional metals 
through increased speeds, feeds and depths of cut — and 
Rex 49 can be hardened with conventional high speed steel 
heat treating equipment. 

Rex 49 is indicative of Crucible’s continuing leadership 
in the development of improved high speed and tool steels. 

For more information, write: Crucible Steel Company 
of America, Dept. HF25, Four Gateway Center, P.O. Boz 
88, Pittsburgh 30, Pa. 


CRUCIBLE | STEEL COMPANY OF AMERICA 
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KEY TO EFFICIENT, ECONOMICAL OPERATION 


In any sheet-metal piercing operation where frequent tool 
change is required, Richard Brothers standardized 
interchangeable tooling can be the key. Complete 
interchangeability of standard or special punches and die 
buttons within the same RB retainers saves time, cuts costs. 


QUALITY RELIABILITY 


You save design time by applying RB standardized features. 
You save die construction time because RB tools are 

ready to use. You save press down-time because RB tools 
are so easy and quick to change—yet positive alignment 


is assured. And Richard Brothers tools meet the highest : 

standards of the industry because of the finest quality control i 

of materials, heat treating, machining and inspection. Ei 
Specify Richard Brothers punches, die buttons and retainers 


for more efficient, economical operation. INTERCHANGEABILITY |= COMPLETE STOCK 


@eeeeeeeeen*s ee2ee080808 


RICHARD BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION 
DEPT. G6 ® 26500 CAPITOL AVENUE ¢ DETROIT 39, MICHIGAN 
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STOCKS COLLETS.... 


Coees AT ELMIRA, N. Y. 












AND COLLE TS AT ATLANTA, GEORGIA AND COLLETS AT BOSTON, MASS, 
AND COLLE TS AT CHICAGO, ILLINOIS AND COLLE TS AT DAYTON, OHIO re 
AND COLLE TS AT DETROIT, MICH. AND COLLE TS AT HARTFORD, CONN. 
AND COLLETS AT LOS ANGELES, CALIF. AND COLLETS AT NEW YORK CITY 
AND COLLE TS AT PHILADELPHIA, PA. AND COLLE TS AT OAKLAND, CALIF, ] 
AND COLLE TS AT MINNEAPOLIS, MINN. AND COLLE TS AT ST. LOUIS, MO. e 
AND COLLETS AT SPRINGFIELD, N. J. AND COLLETS AT ROCHESTER, N. Y, 
AND COLLE TS AT PORTLAND, OREGON AND COLLE TS AT SEATTLE, WASH. 
ano COLLETS ar toronto, canana iso FEED FINGERS and PADS 


ae” IN THESE LOCATIONS FOR IMMEDIATE DELIVERY 
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HARDINGE BROTHERS, INC., ELMIRA, N. Y. usa 
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with THE BRUSH 
SURFINDICATOR 








“meeting specs” is just 
part of the pay-off... 


NEW battery operated MS-1000 









Standard 110 Volt BL-110 


& 


batt ck 230 


An Ohio missile-parts maker* knows why. His Surfindicator not only eliminates surface rejects but also cuts 
machine downtime 60%. Quick, accurate tool checks .. . at his machines . . . insure optimum tool changes 
to greatly extend productive tool life. Anyone, anywhere can measure any finish from 1 to 1000 microinches 
with a compact, portable Surfindicator. Choose the standard model or the ultimate in portability, the new 
battery powered, completely self-contained, 5’ lb. MS-1000. Ask your nearest Brush distributor for a 
demonstration. Write for our new booklet . . . 16 pages on how Surfindicator improves profits in five major 
operating areas .. . production, tooling, engineering, 


quality control and research. *name on request — br ush INSTRUMENTS 


DIVISION OF 


CLEVITE | CLEVELAND 14, OHIO 


COMPORATION 
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now...over 


standard Microbore 
boring bars from stock! 


Your choice of over 330 Microbore standard single-tool or two-tool 

precision boring bars. A complete range of sizes and types available 

for boring and facing operations on any make of boring machine, 

milling machine or turret lathe. Microbore micrometer vernier 

adjustment of each tool point makes it possible to quickly set tools to 

precise dimensions. Boring range from 14” to 714” dia. Standard 

Boring Rings and Adapters extend range to 1334”. Available with Catalog No. 58 lists industry's 

Straight Shank, NMTB Taper, Morse Taper or Flash-Change. Carbide, most complete line of stondord 

ceramic, or high speed steel cartridges. Ordering is Simple! Fast! ie tame dle Or tear One. 

Direct! Standardize on Microbore—the complete tooling system. 
Also available—special tooling 

designed from your part prints 


by our Proposal Engineering 
Department. 


DeViico © Micropore System 


DEVLIEG MICROBORE ° DIVISION OF DEVLIEG MACHINE COMPANY 


Fair Street, Royal Oak, Michigan 
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ee one chuck 
=a with 


two or three jaws 


SKINNER DUAL PURPOSE 
POWER CHUCK 


















One Dual Purpose Power Chuck saves 
the cost of an additional chuck 


Skinner dual purpose standard power chuck is designed with 
four master jaws so that it may be used as a two or three jaw 
chuck. It is no longer necessary to pay for one chuck to machine 
round work, and an additional chuck to machine odd shapes 


and castings. Not only do you save the cost of an additional 
chuck but you get all of the advantages of Skinner power chuck 
design listed below. Skinner dual purpose power chucks are 
available with adjustable, non-adjustable, or serrated jaws, in 
sizes 8” to 36”. 


Skinner wedge-type chuck offers these advantages 


e Allows automation of long production runs. 

e Reduces operator fatigue—air performs the muscle 
work. 

e Adjustable gripping pressure—air pressure can be 
adjusted for light or heavy chucking—is not left to 
the judgment of the machine operator. 

Work can be gripped internally or externally. 

e Assured continued high accuracy because of wedge 
design (see illustration). 

e Reduced wear because of hardened parts—models 
available with flame hardened center hole and jaw locks. 

e Complete line—heavy and light duty models in sizes 
from 4” through 36”. 


A—tTransparent view of dual purpose power chuck B— ; 
C—-Wedge D—Drawbar Stud and Wedge plug 


Skinner Power Chuck Accessories 


Double-Acting Rotating Air Cylinders 


% 


tures provide maximum pressup 
with a minimum amount of aif, 
Cylinder walls are burnished to pro 
vide maximum sealing life. Cylinders 
in sizes 6 to 18 with semi-steel bodies 
are designed for low speed operation. 
Aluminum body cylinders in sizes 4 to 20 are designed for 
high speed operation. 





Packaged Power Chucking Assemblies are available for Atlas, 


for use with power chucks and fix 
















Cintilathe, Hardinge, Logan, Regal, Sheldon, South Bend, 
and many similar lathes. Assemblies are also available for : 
Brown & Sharpe and similar automatic and hand screw 
machines to permit chucking of cold 
drawn parts, small or odd shapes and 
castings. Packaged assemblies con- 
sist of chuck with two or three jaws, 
threaded drawbar or drawtube, ro- 
tating air cylinder, cylinder adapter 
and necessary mounting for the in- 
dividual machine. 








y 





Power Chuck Fixture, air or hydrau- 
lically operated, holds work for 
drilling and milling machines and for other bench and machine 
installations. Available in many jaw types in sizes 5” to 36’. 





Wedge at bottom of stroke— 
jaws fully closed 
(External gripping) 


Wedge at top of stroke— 
jaws fully open 
(External gripping) 
. ; A Complete Line of power chucking accessories includes hand, 

The wedge and three jaws—only four moving parts— foot, and solenoid valves, drawbars, air units, and _ soft 
operate as a collet does with accuracy maintained over blank top jaws. 
the whole range. The wedge angle is 14° which was +o ow & 
found to be the most efficient angle for maximum power 
and jaw travel. With this wedge construction, the grip 
of a Skinner power chuck holds as set—even if the air 
line is broken—until opening power is applied in the 
opposite direction. 


For complete information about the Dual Purpose and other 
power chucks and power chuck equipment, contact your 
Skinner Representative, Distributor, or write us at the 
address below. 
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SKINNER-HORTON CHUCK DIVISION 
SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.SA 





THE CREST OF QUALITY 
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2600 rpm or110 rpm—you can do more with 
“ @ Delta 20” geared pulley head drill press 


of cold 
pes and 
es con- 


ee jaws, : You can drill and tap large holes, do spot facing, reaming and 

- A °g counter-boring at extra slow speeds because these drill presses 

rt have planetary gear spindle pulleys which reduce spindle speeds 

and multiply torque. Hand feed models offer ten speeds, five 

in direct drive and five in gear drive, while eight speeds are 

—_ standard on power feed models. Use of a longer than standard 
achin) ps belt adds eight more speed selections to either model. 

to 36”. These rugged flexible drill presses have the capacity to 

handle production metalworking jobs done by machines cost- 

oa we ing more than twice as much! See them in action and learn 

= how they can help you cut drilling costs and improve drilling 

quality. Your Delta Industrial Distributor (listed under 

4 oie ; TOOLS or MACHINE TOOLS in the Yellow Pages) will give 


t your you the facts and figures. 
at the 
All you have to do is turn a key to change from direct belt 
drive to gear drive on any one of the 28 models of this 
machine. The 20" geared pulley head drill presses can be 
used in manual as well as semi and fully automated set- DELTA INDUSTRIAL TOOLS 


ups to meet a variety of production needs. 


another fine product by & 
FREE BROCHURE describes complete line of 20” drill 


presses in floor, bench, multiple spindle and overhead ROCKWELL 


models. Write: Rockwell Manufacturing Company, Delta Power 
Tool Division, 622F N. Lexington Ave., Pittsburgh 8, Pa. 
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oe. 6 eee 
TO MAKE SET-UPS 


EASIER.... QUICKER 


THESE DISTRIBUTORS WILL GIVE YOU QUICK 
DELIVERY ON UNIVERSAL TOOLS FROM STOCK 


ALABAMA MASSACHUSETTS teeves Machine Tool Sales 

or & Farquhar Co HU 2-0600 
Siar tbeck Co., 

, upply ( Schenectady FR 4-4161 

4RIZON amoridge : Niggins Co., 

“ustrial T t be t 0 > cus 

Tucsor 


S Carlisle & Hammond 
arena Cantor GL 4-8071 


3-WAY VISES 
FOR ALL ANGLE MACHINING 








tt ipply 
Birmingham 


GR 1-9141 


ipment ( 45 E Kinsey Co 

ngeles_ 9-66 é, a ee PA 1-8030 

lists’ 100 be ) r : ” : ry le & Hammond 
CL 2-4000 


yu 
SPEEDI-SPACER 
UT 1-7676 FOR FAST PRECISION INDEXING 


AX 1-4683 





ad yton— BA 3-9185 
ORADO sransden-Ha ' 4.2431 oled GR 4-1141 


Saginaw 
MINNESOTA AHOMA 


ee trial Equipment Co., 
cTricuT Dulu ied RA 7 LU 5-1111 


jolder 


ard Machine 


PENNSYLVANIA 
Weller 
e GL 2-1401 
rris Pump & Supply Co., 
sburgh HU 1-4400 


RHODE ISLAND 
Reynolds, Inc., 
ta NEBRASKA Providence ST 1-3010 
Fuchs Machine: , & Supply C 

ILLINOIS a ’ TENNESSEE 
Ct upply & T 0 Tool Crib 
—— ~~  =—=—- receipt in ADJUSTABLE LATHE FIXTURES 
. SP 7-1 eee ve TEXAS SAVE SPECIAL TOOLING 
Bill Lindsley Machinery Co., 
Dallas RI 7-1521 
M hare ing C To Inc., 
INDIANA oC aaaat , Houston OX 4-2353 


Mae 


MU 6-870 
Anderson Co., 
A 





ndiana 
VIRGINIA 
ated Sales Co. 


NEW YORK 
- Richmond “MI 8-7448 


M 
( 


WASHINGTON 
r n’s Hardware 
SE 1777 


KENTUCKY iE a8 RAR ome 
Louisville M ery Sales : ; WISCONSIN Ay 

Louisville EM 1438 ' . ; Herlache Industrial Supply Co., 

Machine T Green Bay HE 2-8669 OHICK ACTING VISES 

LOUISIANA . ‘ Ee 7 ; Triplex Supply Co., os id Se Bi 

har ' - ft , Milwaukee BR 1-7566 JR UGH OPERATIONS 


{ 





CANADA 
ASK YOUR DISTRIBUTOR OR WRITE FACTORY DIRECT etc Céad bik 
FOR YOUR 24 PAGE CATALOG OF UNIVERSAL TOOLS. Brantford, Ontario PL 3-3181 


. || VISE & TOOL CO. 


PARMA @e MICHIGAN 
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The Magazine of Metal Working Methods 


Finally, the Quality Battle 


WE HAVE HAD, and will always 
have, industrial price wars, but 
never before have we at one and 
the same time been so conscious of 
quality and reliability. 

Probably it was inevitable, and 
in some instances it may be only a 
sales gimmick. Whatever the cause, 
the effect is noteworthy and it’s 
comforting to buy when backed 
by a solid guarantee. For instance: 
The Moore Special Tool Co. has 
come out with a 10 yr guarantee 
on their No. 3 jig borer and their 
No. 3 jig grinder. The guarantee 
is impressive in that it spells out 
machine parameters in no uncer- 
tain terms — millionths. 

We are thinking more and more 
of this degree of dimensional at- 
tainment when we talk quality. 

With Moore, we are sure it’s 
serious business. With the automo- 
tive industry we tongue-in-cheek 
the guarantee extension — but we 
are anxious and willing to be 
shown. 


In certain instances the quality 
and reliability promises are sus- 
picioned, but they do point up a 
trend in thinking and it’s a healthy 
tread. And, assuming there is hon- 
esty behind all quality specs, which 
is certainly a fair assumption, the 
commitment is made. There is no 
turning back; once quality is 
achieved, it’s “industricide”’ to of- 
fer less. 

If you don’t succeed in at least 
meeting the quality and/or reli- 
ability of a competitor you will 
perhaps cease to be a competitor. 

This trend, its implications and 
its implementation, has perhaps 
been sponsored, or hurried, by 
aerospace developments. We are 
not concerned as to how it began, 
but we are concerned as to how 
you will figure in what’s to be 
gained from it all. Consider the 
ideas in this issue and look for 
others here and elsewhere, that 
you may ride the crest of quality 
control. 


UW bhian/?, 


Editor 
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Desig ned for To satisfy the exacting requirements of numerical 


control, Gorton announces the all-new Double-Column 
Rail-Type Milling Machine. Designed for positioning 


numerical control! oe aoe 


[ Features Specifications 
_ ® Precision ball bearing screws with preloaded nuts Table - - 22" x32" 
® Positive anti-backlash drive system . . ” 
© Bedtype design Telte Travel (X ag oll 
® Electric or hydraulic motor control of axis movement Rail Slide Travel - (¥ Axis) 32 
® All way surfaces guarded Vertical Slide Travel . (Z Axis) 10” 
®@ Unique air-balanced vertical slide Quill Travel - - ? (Manual) 4” 


®@ Various types of heads available : 
® Spindle speed selection — manual or programmed Spindle Speeds - - - 80-10,000 R.P.M. 
@ Automatic lubrication Clearance between Columns + So. ae 









A Gorton Product, the Finest of its Kind! 


ceorce GORTON macuine co. 


1206 RACINE STREET, RACINE, WISCONSIN 
Milling, Die Sinking, Profiling and Engraving Machines with Manual Hydraulic, Electro-Hydraulic or Numerical Guidance Systems 
SINCE 1893 Special Machines and Automated Transfer or Indexing Machines. Cutting Tools and accessories...Defense and special products 
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Quality Can Be Achieved 
Without Increasing Costs 


A case history involving a typical manufacturing problem 
wherein the quality control engineer applies objective ana- 
lytical methods to coordinate the effort of shop personnel, 
and thereby achieves improved quality with an actual cost 


reduction. 


IT IS A COMMON misconception 
that improvements in quality are 
often accompanied by increased 
costs. Most quality control men 
know that in many instances it is 
possible, through application of ob- 
jective analytical methods to man- 
ufacturing problems, to obtain in- 
creased quality with decreased cost 
and increased production. The fol- 
lowing narrative is a case history 
of such a concerted attack on one 
manufacturing problem which 
gave this result. 

The basic problem involved the 
difficulty encountered when tap- 
ping holes of the smaller machine- 
screw sizes. The smaller the diam- 
eter of the tap, the greater the 
problems encountered in tapping. 
The quality of the tapped hole is 
sometimes sacrificed to prevent 
excessive tap breakage. 

Such was the case uncovered by 
the quality control engineer when 
investigating complaints from the 
assembly division that the smaller 
machine screws were stripping out 
when tightened to torque require- 
ments. The apparent cause was 
that the percentage of thread 
height in the tapped hole was not 
sufficient to hold when stressed 
to the required torque values. 

When the foreman of the fabri- 
cation division was confronted 


with the complaint, he was willing 
to do whatever possible to elim- 
inate or alleviate the condition. 
However, he also had problems. 
How could he maintain 75 to 80% 
thread height without breaking 
taps? How could he maintain pro- 
duction while his setup men were 
constantly changing taps because 
they were not cutting to size? The 
entire problem was now beginning 
to take shape. Not only was there 
a quality problem at assembly, but 
also another quality problem in 
fabrication. Some careful fact- 






finding would have to be under- 
taken to arrive at a solution that 
would satisfy both divisions. 

The old adage that “two heads 
are better than one” was employed 
as the first step in the fact-finding 
process. The fabrication foreman, 
the setup man and the quality con- 
trol engineer got together and dis- 
cussed possible solutions to the 
problem. This. initial session 
brought more facts to light. The 
setup man had been complaining 
for some time that the poor con- 
dition of the holes prior to tapping 
was the chief reason for excessive 
tap breakage, and since he had 
been unable to obtain results by 
complaining, had been forced to 
re-size entire lots. (This re-sizing 
operation sometimes resulted in 
oversize holes.) 

The specific condition referred 


by Ralph B. Nottingham 
Director of Quality Control 


and James E. Ralph 
Quality Control Engineer 


North Electric Company 
Galion, Ohio 
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to by the setup man was the con- 
dition generally found when holes 
are pierced and countersunk in a 
die; i.e., a work-hardened and un- 
dersize portion of the hole at the 
intersection of the countersink and 
the straight wall. Also, the setup 
man had complained of inadequate 
fixtures for holding the workpiece 
during the tapping operation. Tem- 
porary tooling, designed for short 
run production that satisfied the 
immediate need rather than the 
demands of every day production, 
was still being used. Consequently, 
the tapped hole pitch diameter tol- 
erances were difficult to maintain. 

The material being tapped was 
also listed as a source of trouble, 


since it was mostly magnetic iron. 
Unfortunately, this material has 
to be used because of its magnetic 
properties regardless of its ma- 
chinability, and this normally re- 
sults in a short tap life. 


The Answers 


The first step was to improve 
fixturing and the lineup of the 
hole and tap. This was accom- 
plished by pointing out to the tool 
engineer that the temporary tool- 
ing he had hastily devised (and 
subsequently forgotten) was still 
being called upon to answer the 
ever increasing demand of current 
production requirements. Now that 


When tapping a short through hole, the relatively few chips are 
driven ahead of a fluteless tap. The short hole (few threads) permits 
a smaller drilled hole and this, in turn, results in a stronger (more 
fully formed) thread. 
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urgency was not the immediate 
problem, the tool engineer came 
to the rescue and designed tooling 
for quantity as well as quality. 
The tooling had to be revamped 
on a priority basis, and therefore 
expected improvements would be 
gradual. 

The second step was to set up a 
system for recording the number 
of holes per tap in order to evalu- 
ate any improvements. Another 
condition agreed upon was that all 
tapped holes would now have to 
pass not only the class 2B Go 
thread plug gage, but also not 
accept the 2B No Go gage. And in 
no instance would a hole size be 
allowed that would not give a 
minimum of 50% thread height. 

The results of this initial action 
showed that the pitch diameter 
was difficult to maintain, since 
there were quite a few holes that 
would still accept the No Go gage. 
Tap breakage was also high, as 
the records indicated an average 
of only 2000 holes per tap. 

Not to be discouraged, the team 
composed of the foreman, setup 
man, tool engineer, and quality 
control engineer tackled the prob- 
lem anew. During this meeting, a 
fluteless tap was suggested instead 
of the normal two-fluted tap that 
was being used. The reasoning be- 
hind this suggestion seemed logi- 
cal. The only reason for cutting 
flutes in the tap is to break up 
and dispose of the chips formed 
while tapping. Since the holes were 
through holes in most cases, the 
chips could be pushed ahead of 
the tap instead of being brought 
back up through the flutes. The 
fluteless tap with its uninterrupted 
teeth should offer closer control 
of pitch diameter. 

It should also be stronger, since 
it isn’t weakened by cutting away 
the body to form flutes. With all 
in agreement, the use of a flute- 
less tap was chosen as our next 
course of action. 


Results 


The results were very satisfac- 
tory. Pitch diameter control was 
obtained, meaning there were no 
occurrences where the tapped hole 
would accept the No Go gage. The 
number of holes per tap increased 
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to an average of 12,000. Because 
the fluteless tap proved stronger 
than the two-fluted tap, we were 
able to reduce the hole size in our 
workpieces and thus able to pro- 
vide 55 to 65% thread height. 

Since the results obtained from 
the second experiment were so 
satisfactory, the enthusiasm of the 
production foreman and setup man 
spurred them on. They thought 
that taps obtained from different 
tap manufacturers, or taps with 
various types of surface treatment 
might offer further rewards. So 
taps were obtained from several 
tap manufacturers to be subjected 
to the new test. There are num- 
erous variables in an experiment 
of this type, such as different 
workpieces, the workpiece ma- 
terial, the type of tapping machine, 
and the operator who will perform 
the operation. 

It was decided that all taps 
would be subjected to the same 
conditions, and would be selected 
without regard to material condi- 
tion, workpiece, machine, or op- 
erator. In other words, the part to 
be tapped could be ferrous or non- 
ferrous, any machine could be 
used, and with any operator. The 
only variable that would be con- 
trolled would be the type of tap 
used. Data was then recorded for 
each tap listing the number of 
holes produced without exceeding 
the Go and No Go limits of the 
thread gages. 

Since we expected different re- 
sults from ferrous and nonferrous 
materials, the type of material 
tapped was recorded. The reason 
for failure was also recorded. Did 
the tap break due to fatigue or 
did it break due to fixture mis- 
alignment? Was it due to operator 
difficulty or due to a defective 
hole? 

The results of our experiment 
are shown on the accompanying 
data sheet. It can be seen that 
manufacturer “F’’ shows a signifi- 
cant difference. Only the tap mean 
life has been plotted on the data 
sheet. This is done so that there 
can always be unusual results re- 
corded; i.e., a tap failure with only 
one or two holes tapped, or a tap 
failure after an unusually high 
number of holes have been tapped. 
However, if we study the mean 


TAP LIFE (NUMBER OF HOLES) 
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10,000 
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LOWEST MEAN LIFE 


AVERAGE MEAN LIFE 


MAXIMUM MEAN LIFE 


FLUTELESS | FLUTELESS | FLUTELESS | FLUTELESS 
MFG. C MFG. D MFG. E MFG. F 


BRAND OF TAP 





Much testing and experimentation paved the way for the adoption 
of the fluteless tap. One objective related to sources of supply. 
This chart shows the results of life tests run on taps from six suppliers. 


life of the tap, we can disregard 
these extraneous recordings and 
predict that if we were to conduct 
similar tests on similar taps, we 
should expect similar results with- 
in 95% confidence limits. 

The history on the 3-48 taps was 
chosen for illustration since this 
tap was most representative of the 
problem. The results for other sizes 
of taps and for tap life in non- 
ferrous materials were comparable 
but are not shown due to space 
limitation. 


Recording Continued 


To satisfy ourselves that we did 
have the answer to our tapping 
problem, we continued our records. 
This record keeping provides a 
control chart for our tap usage, 
and should give a warning signal 
as to the condition of our fixtures. 
Extensive tap life is now expected, 
and if a tap fails after producing 
only a few thousand holes, the op- 
erators, setup men and foremen are 
quick to ascertain the reason. 

Summarizing the results ob- 
tained from our experiments con- 


ducted to control the tap problem: 
The pitch diameter of the tapped 
hole was so greatly improved as to 
meet the Unified Thread System 
of Go and No Go thread gaging. 
The reduction in the hole size gave 
stronger threads and_ reduced 
thread-stripping at assembly. This 
improved the quality of our prod- 
uct. The increased tap life resulted 
in increased production at a lower 
cost. Finally, the operators were 
very happy about their results 
with the new tap because they 
were able to make rates they pre- 
viously had thought excessive. 
Above all, it shows what can be 
done by teamwork. 

As is the case in most problems 
of this sort, a lack of communica- 
tion was really the reason for the 
problem existing in the first place. 
The quality control engineer 
stepped in as liaison between the 
shop, the purchasing department 
and the toolroom. Through the use 
of fact-finding and controlled ex- 
periments, he was able to imple- 
ment the things shop personnel had 
believed possible from the outset. 
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An Off-Set Taper 


THE PRODUCTION OF THE 
BORITE* boring tool presents a 
neat problem (and an equally neat 
solution) in the geometry of turn- 
ing a taper. 

The end result is that the body 
taper, between the cutting tip and 
the straight shank is of an in- 
cluded angle of 3°. Further, the 
taper is angularly off-set or dis- 


Preferred Industries, Inc. 











This Takes Place. 


placed so that one side of the 
taper is straight and parallel in 
relation to the shank. 

These conditions are met by the 
combined workings of the lathe’s 
taper attachment being set for a 
taper of 1%°. The workholding 
fixture devised by Nolan Tooling, 
Inc., holds the workpiece at a 
1%° angle to the spindle center 
of rotation. 

This setup means that the work- 
piece wobbles about the center 
of rotation. Successive cuts are 
taken and a final cone is gen- 
erated as of the last pass. Its 
centerline has become common 
with the lathe turning axis. This 
provides adequate clearance as 
the cutting tip feeds into the work 
while boring and the cone shape 
provides adequate strength and 
tool rigidity. 
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Assistant Editor 


Fig. 1 Universal joint yoke shaft 
before (top) and after spline rolling. 


Cold Rolling Answers 
Design Change 
Demands 


by Lawrence J. Curran 


the 
in 

A PRODUCTION CHANGE to ac-_ half that figure. Engineers at the enter center drilled locations in 
the commodate the design of a new Cleveland plant say the racks form each end of the yoke shaft. This 
e's compact car part has introduced about 80,000 splined parts before action takes place after the op- 
Bes a major auto maker to a different they are shipped back to Michigan erator has manually loaded the 
ing way to produce splines. Though Tool for grinding. Each pair can be part through a guide bushing that 
ng, cold rolling of serrations and _ reground three times. aligns it with the centers. Floor- 
. splines has been around for a num- The M-2 HSS forming racks roll _ to-floor time at this forming sta- 
ter ber of years, it involved a de-_ the part about its own axis as they tion is roughly 10 sec. 

parture from hobbing 2 yrs ago at move in opposite directions to gen- This U-joint component comes 
‘k- this Cleveland facility. erate splines. Headstock and tail- to the Cleveland plant as an AISI 
ter The part is a universal joint stock centers lock the part as they 1035 (optional 1038) normalized 
are yoke shaft, Fig. 1, one of which 
wall goes on each side of the differen- 
Its tial of this new auto. It calls for 
— 25 involute splines on each shaft, 
his each with a 30° pressure angle, 
as and 24/48 diametral pitch. The 
ork splines are about 1%.6” long, run- 
ne ning up close to the yoke shoulder. 
in 





The part had never been pro- 
duced before this new compact 
model was introduced. Similar 
voke splines for larger passenger 
cars are hobbed by this producer, 
but a hob would gouge the yoke 
shoulder in finishing a spline so 
close to it, even though the shaft 
is undercut at the shoulder. 

Though the spline-forming racks 
can move metal as close as %e6” to 
the shoulder, undercutting is still 
necessary to protect these costly 
tools. The flat racks are the busi- 
ness end of a Model 3225 Roto-Flo 
machine made by Michigan Tool 
Co. They cost more than $1200/ 
pair, and are reground for about 


Fig. 2 Partially generated splines 
at mid-point in cold rolling. Note 
closeness of forming racks to yoke 
shaft shoulder. 
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Fig. 4 Fully generated splines are apparent after forming racks have 
completed their pass. 


steel forging with a hardness read- 
ing of R,90 (equivalent to approx. 
R,10). Before it reaches the spline 
rolling station, both sides of its 
lugs are broached, its cross holes 
are drilled, reamed and _ pull- 


broached, spots for headstock and 
tailstock locating in the Roto-Flo 
machine are center drilled, the 
shank is turned on a tracer lathe, 
and finally rough ground just be- 
fore spline rolling. 
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Fig. 3 Tailstock center secures yoke 
shaft in guide bushing. This is an 
early stage in rolling operation. 


But it’s the cold-rolling opera- 
tion that has production planners 
on this job smiling. Since they got 
their first Roto-Flo machine about 
2 yrs ago, they’ve had virtually no 
maintenance problems with it and 
a twin they later secured. The 
senior engineer says they produce 
twice as many parts on the Roto- 
Flo machine as could be done in 
the same amount of time on a 
rotary hob, and he stresses that 
this is a conservative estimate. 

A close look at the forming racks 
in the Michigan Tool machine re- 
veals that their teeth are shallow 
at the end which first contacts the 
workpiece. They get deeper over 
the rack’s 24” length. This design 
results in a bite that’s moderate at 
first, then progressively displaces 
more metal as the part is rotated 
several times until the splines as- 
sume their full form. 

The actual forming run probably 
requires less than 4 sec. The loader 
retracts the part, and the hydraul- 
ically driven racks automatically 
return to the starting position. 
During the return cycle, the op- 
erator removes the finished piece, 
and loads a new one. After splines 
are formed, the shaft is induction 
hardened and drawn to a surface 
hardness of R,48 to 52, finish 
ground, given a phosphate anti- 
friction coating, and finally assem- 
bled into a complete joint. # 





New Reliability 
Program 


More stringent military require- 
ments for reliability of electronic 
parts will increase costs to pro- 
ducers, but the rise may be offset 
by increased yield and greater re- 
liability of equipment. That’s what 
Paul S. Darnell, chairman of the 
military-industry study group 
which prepared the report on Parts 
Specifications Management for Re- 
liability (PSMR), recently told 
members of the Electronic Indus- 
tries Assn. 

Discussing the impact of the 
PSMR report, which recommends 


ways for specifying the reliability 
of electronic component parts in 
military contracts, Mr. Darnell 
said the producer of electronic 
parts would be charged with dem- 
onstrating tne capabilities of his 
products to equipment contractors 
and government inspectors. 
“With the intensification of mil- 
itary inspection practices, and the 
addition of definite reliability level 
requirements’ to _ specifications, 
parts producers would be required 
. . to do more testing and apply 
increased control in manufacture.” 
More testing will lead to higher 
costs, he said, but greater yield 
should “offset partially’ the in- 


creases. In addition, major im- 
provements in performance of mil- 
itary equipment will be accom- 
panied by “significant reduction in 
equipment costs,’”’ he pointed out. 
Mr. Darnell, director of military 
reliability engineering at Bell Tel- 
ephone Laboratories, said his 56- 
man study group may not have 
“foreseen all the problems, and 
many will take issue with some of 
the recommendations.” However, 
he said, these differences should 
be considered as points to be re- 
solved and “not as_ loopholes 
through which to dodge the disci- 
plines imposed by the implementa- 
tion of these recommendations.” 
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Fig. 1 Here is the type of applica- 
tion where transistor-operated gages 
lay claim to fame. In the care and 
feeding of surface plates and gage 
blocks, the heat radiated by power 
consuming vacuum tubes would be 
inimical to precision. 
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The Transistor Meets Up With Q-C 


by E. Willard Pennington 
Editorial Director 


IN ANY FIELD of endeavor it is 
standard practice to pick the 
orains of other fields. Thus it 
doesn’t take long for new tech- 
nologies to spread from their ori- 
ginal environs into other pastures. 


The transistor is a perfect ex- 
ample. A development of the com- 
munications industry by Bell Tele- 
phone Laboratories, it has enjoyed 
an open-arm welcome in the qual- 
ity control field. Here, in the elec- 
tronic amplification of mechanical 
movements, it is replacing the 
long-entrenched vacuum tube — 
and for many good reasons. 


The transistor is much smaller 
than a vacuum tube. It lends itself 
admirably to a reduction in bulk 
and weight of the auxiliary am- 
plifying and voltage generating 
equipment essential to the newest 
designs in measuring and inspec- 
tion equipment. 

Carried to the ultimate, we now 
have battery-powered gaging 
equipment that is extremely port- 
able and can be taken to the work 
or machine, unencumbered by hav- 


ing to be plugged in an outlet. 


Transistor operated gages first 
appeared in 1958 with the advent 
of the portable, battery-powered, 
general purpose gage introduced 
by Federal Products Corp., Provi- 
dence. Fig. 1 shows their latest. 


The surface plate setup in Fig. 1 
emphasizes another advantage of 
transistor equipment as compared 
to vacuum tube-equipped instru- 
ments. The transistor battery-pow- 
ered amplifier is built into the 
meter housing. 


Transistors operate at virtually 
room temperature whereas vac- 
uum tubes are, in a sense, small 
electric furnaces doing a slow burn. 
As such, they have no business in 
the immediate proximity of a pre- 
cision surface plate and stack of 
gage blocks. Even if the job ex- 
emplified by Fig. 1 involved a 
separate vacuum tube amplifier 
placed on the floor below the plate, 
the heat radiated due to the watt- 
age consumption of a vacuum 
tube amplifier, with its comple- 
ment of amplifier and voltage reg- 
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Fig. 2 (above) The miniature chassis of the gage shown in Fig. 1. The 
six transistors are no bulkier than their adjacent resistors. 


Fig. 3 (below) The printed circuitry of the chassis presents the nth 


degree of miniaturization. 





ulator tubes, would be a serious 
influence when we are striving to 
make repeat measurements in 
terms of millionths. 

In a large, elaborately equipped 
gage standards laboratory, a pro- 
fusion of vacuum tube “heaters” 
are a sometimes unsuspected in- 
fluence. It is a common practice 


when working with vacuum tube 
electronics to turn the equipment 
on and wait for it to get up to 
operating (and radiating) temper- 
ature. Heat sources and millionths 
just don’t mix! 

Manufacturers of _ transistor- 
powered gaging equipment have 
other dividends to pass along to 
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their users — reliability and re- 
duced maintenance costs. 

First of all, you obtain greater 
reliability because transistors out- 
live vacuum tubes by as much as 
20 to 1, and in some cases even 
more. Transistor operated gages 
reduce maintenance problems be- 
cause the lower power require- 
ments, coupled with the almost 
complete absence of heat gener- 
ated, greatly reduce the probable 
need for repair. 

This is particularly important 
where you have no personnel ade- 
quately trained to repair electronic 
equipment, and you must rely on 
outside services. 

The internal chassis of the gage 
shown in Fig. 1 is shown in Fig. 2. 
This shows the miniature size of 
all components, and the six tran- 
sistors are readily discernible. The 
underside of the chassis employs 
the printed circuitry of Fig. 3. 

The first transistorized machine 
control gaging unit is shown in 
Fig. 4. The Arnold Gage calipers 
the work while it is being ground. 
Mechanical movement of the sen- 
sitive contact actuates an AirProbe 
at the top of the gage. The Air- 
Probe transforms the mechanical 
movement into a change in air 
pressure. Changes in air pressure 
actuates both the meter on the air 
electric unit and the switches 
within the meter. The precision 
switching utilizes the transistor 
circuitry to work handling relays 
which, in turn, retract the grind- 
ing wheel when the workpiece 
reaches finish size. 

The gage buyer, generally speak- 
ing, can expect to get more for 
his electronic gage dollar when 
he purchases transistor operated 
gages. 

The absence of voltage regulat- 
ing circuitry, power handling 
transformers, associated compo- 
pents (rectifiers, capacitors, resis- 
tors, etc.) substantially reduce the 
amount of equipment that has to 
be supplied and, therefore, the 
selling price. And coupled with 
that is the lower operational cost 
because of the higher reliability. 

Transistors have their limita- 
tions, but they are not particularly 
serious or pertinent to most gag- 
ing applications. The tendency is 
for transistor characteristics to 





J 


a ee ehCO!} luce Oe 


s 








ON 


is- 








JUNE 196! 


Fig. 4 The first transistorized ma- 
chine control gaging unit. The 
grinding wheel retracts when the 
workpiece reaches finish size. 


change appreciably where temper- 
atures rise above 120 to 150F. This 
poses a problem in any equipment 
which would be operating under 
conditions too severe for human 
endurance. It is very unlikely that 
any of the gages used today are 
subject to this type of environ- 
ment. 
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Freer Machining And 


Better Corrosion Resistance 


How can you retain the free ma- 
chining of a 303 stainless steel 
without the adverse side effects 
of high sulphur content? Univer- 
sal-Cyclops Steel Corp. has come 
up with an answer in their new 
Uniloy 303-MA, which combines 
aluminum with sulphur additions 
to provide a superior microstruc- 
ture. 

The iq combi 





ation of alu- 


minum and sulphur additions in 
Uniloy 303MA (right) results in a 
much cleaner steel than AISI 303 
(left). At 100X, these photomicro- 
graphs illustrate the difference that 
accounts for the high performance 
of the new alloy. 














The sulphur content as conven- 
tionally used to provide a free 
machining quality tends to form 
non-metallic stringers and inclus- 
ions. These constitute a limiting 
factor on certain applications, es- 
pecially where cold working is 
required. Sulphur inclusions also 
cause loss of lustre and of corrosion 
resistance. In contrast, the lower 
sulphur content of the new alloy 
is more finely dispersed and does 
not present these same adverse 
effects. 

Machinability of the new chro- 
mium-nickel stainless steel has 
been greatly improved over the 
regular AISI 303 materials. In one 
full-fledged customer testing of the 
alloy under actual production con- 
ditions, the automatic screw ma- 
chine time for producing locknuts 
was reduced from 28 sec to 20 sec. 
In another tough slotting opera- 
tion, saw sharpening costs were 
cut 50% because of longer tool life 
when machining 303MA instead of 
AISI 303. 

In boiling nitric acid, the new 
alloy is 30 times more resistant to 
corrosion than Type 303 and ap- 
proaches Type 304. Thus, the ma- 
terial often can be substituted for 





These threads were successfully 
rolled on 303MA, giving excellent 
surface finish and substantial sav- 
ings in threading costs. The con- 


ventional 303 stainless behaves 
poorly in roll threading and other 
cold working processes. 


304 in corrosive environments to 
benefit from lower unit costs. 

The alloy exhibits greater yield 
strength than 303, can be cold 
worked, resists longitudinal split- 
ting, and develops a very high 
lustre. 

The unique combination of qual- 
ities indicates a degree of superi- 
ority for the new alloy that will 
make it a favorite of both design 
departments and machine shops, 
and of end customers as well. For 
literature on Uniloy 303MA, write 
to Universal-Cyclops Steel Corp., 
Bridgeville, Pa., or circle Inform- 
A-Gram No. Dl. 
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Machine Replacement 
For The Shop Manager 


Chapter V - Formulas Shouldn’t Make Decisions 


THE BIGGEST DANGER from re- 
placement formulas is that the 
arithmetical answer to the calcu- 
lation will become, automatically, 
the “buy” or “don’t buy” decision. 
In entirely too many instances we 
select without question the ma- 
chines yielding the greatest “re- 
turn.” We substitute formula 
cranking for judgment, and for- 
feit our right of management de- 
cision to the “decision” of the 
calculation. 

Depending upon which formula 
we’re using, the answer to a re- 
placement calculation will be ex- 
pressed in one of several ways. 
We'll get “rate of return,” “num- 
ber of years to ‘pay off’,” “MAPI 
urgency rating” or some similar 
indication of the relative earnings 
from the new machine. But we 
shouldn’t select the highest return 
machine investment, without re- 
gard to other facts, any more than 
we should select any other invest- 
ment just because it showed an 
attractive return. The degree of 
risk in the investment, the human 





by Boxter T. Fullerton 


Mr. Fullerton is Director of 
Marketing Services, The 
Warner & Swasey Company, 
Cleveland, Ohio 


factors, possible expanded capa- 
city, all have to be considered, and 
aren’t by the formula. 


Different Degrees Of Risk 


An investment in_ industrial 
bonds today will yield from 4% 
to 8%. Why these different yields? 
Because of the different degrees 
of risk that the bond may or may 
not continue to pay. There are also 
different degrees of risk that ma- 
chine tool investments will or will 
not continue to pay. 

Here’s a typical risk situation. 
We can buy a new general purpose 
machine tool to go into a depart- 
ment with several others of the 
same general size and type. We’re 
now operating one shift, and we 
expect to make annual savings of 
$4,000. 

If our business goes down 25%, 
the shop will continue to operate 
its best facilities. The new ma- 
chine will run full time, while 
some of the older ones will be idle. 
Our savings will remain at $4,000, 
or close to it. 

If our business goes up 25%, and 
we have to go to a partial second 
shift, the new machine will run 
during the second shift and the 
older ones will remain on one shift. 
Our savings will become $8,000. 

Now consider a different ma- 
chine in the same circumstances. 
We can buy a special purpose ma- 
chine limited to several specific 
jobs and obtain the same $4,000 
saving. If our business goes down 
25%, the machine can run only 
75% as much as planned. Our sav- 
ings will be $3,000. If our business 
goes up 25%, we will run this ma- 
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chine % time on second shift and 
save $5,000. 

Our savings with the general 
purpose tool will be $4,000 or 
$8,000; with the special purpose 
tool $3,000 or $5,000. With an even 
chance of business going up or 
down, the probable earnings of the 
general purpose machine will be 
$6,000 and of the special purpose 
$4,000. 

There’s a big difference in the 
worth of these investments, a dif- 
ference that the formula has not 
taken into account! 

And this isn’t the only differ- 
ence. The specific jobs for which 
the special purpose machine was 
purchased may disappear through 
a change in product design or in 
the market for that product. Most 
shops have their idle white ele- 
phant that is only adaptable to no 
longer existing work. The versatil- 
ity of a machine, its ability to 
handle work we don’t even know 
about today, has a considerable in- 
fluence on its investment value. 

There’s nothing new about this. 
Companies have often bought gen- 
eral purpose tools for an applica- 
tion even if a special purpose ma- 
chine was cheaper or faster on that 
particular job. The problem is that 
we forget to apply the same com- 
mon sense to the answers of our 
replacement calculations. 








As investments, general purpose 
machine tools are the government 
bonds of a machine shop. We can 
buy them with as little as half the 
“return” we expect from some spe- 
cialized pieces of equipment. 


Shops Are Run By Human Beings 


There are other factors for 
which the formula answer doesn’t 
account. Shops aren’t run by auto- 
matons, they’re run by human be- 
ings with emotions and feelings. 
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There may be some foremen and 
some operators who respond well 
to the challenge of continuing to 
turn out good work on wornout 
machines. Most of us, though, will 
do better work if every so often we 
have new equipment to work with 
as evidence that the boss is sym- 
pathetic to our needs. 

An entire department can be 
stimulated by new machinery. On 
the other hand, many foremen are 
human enough to stop asking for 
new machines — and stop looking 
for other metal-cutting improve- 
ments — if management pays lit- 
tle attention to their requests. 

It follows, then, that with several 
departments and many new equip- 
ment needs, it may be advisable 
to do something for each depart- 
ment. A replacement yielding little 
apparent “return” might be a good 
investment for what it will do to 
department morale and over-all 
productivity. 

There’s an additional problem to 
face at the departmental level. 
Machining standards and _ job 
scheduling in a machine center 
may be such that it’s impractical 
to introduce new standards for one 
new machine. In these cases it 
may be better to replace an entire 
machine center than to pick away 
here and there at only investments 
showing the greatest “return.” Or 
you may want to begin replacing 
machines in a department knowing 
full well that the full advantage 
of this replacement will not be felt 
until enough machines have been 
replaced so that standards can be 
changed. 

The formulas won’t give us the 
answers to these problems. They 
give us only a partial answer that 
can be helpful in arriving at a 
management decision. 

In addition, there are replace- 
ment situations that just don’t lend 
themselves to a calculation. 


Toolroom & Maintenance Machines 


Toolroom and maintenance ma- 
chines are a good example. How 
can we ever show enough savings 
to justify replacing a machine that 
may only run 10 hrs/wk? We can’t. 
We know that there’s value in 
having toolroom machines capable 


of accurate work, and if they’re 
not capable they should be re- 
placed. We know that it is not as 
important for the machine to be 
highly productive as it would be 
if it were on the production floor. 
But how productive should it be? 
What is the value in having a 
toolroom equipped for making a 
certain fixture in three days rather 
than six days? It may be very 
little in fixture cost, but consider- 
able in the ability to meet an im- 
portant shipping deadline. 

Several years ago the mainten- 
ance shop of an oil refinery in- 
stalled a new saddle type turret 
lathe. While the machine was be- 
ing demonstrated, a rush job on a 
large broken sleeve came into the 
shop. A substantial part of the re- 
finery was inoperative until a re- 
placement sleeve could be made. 
The new machine came to the res- 
cue by producing within an hour 
a new sleeve that would previously 
have required several hours’ ma- 
chining. The refinery people told 
us that through saving several 
hours of refinery downtime, the 
new machine had more than half 
paid for itself before we were 
through demonstrating! 

It would have taken a clairvoy- 
ant to foresee this freak situation 
in a replacement calculation. Since 
most of us don’t lay claim to clair- 
voyancy, we should judge the re- 
placement of toolroom and main- 
tenance machines, and not try to 
calculate it. 


“Elephant’’ Machines 


Another situation that cannot 
be handled conventionally is the 
replacement of large, heavy — and 
expensive — “elephant”? machine 
tools. As discussed in Chapter IV, 
it’s difficult to come up with 
enough dollar savings on a man- 
hour basis alone to ever replace 
a $100,000 or $200,000 piece of 
equipment. If you follow only the 
cost saving answers of your formu- 
la, you may keep the big machines 
until they have lost their capacity 
to stay up with production, or 
perhaps until you’re unable to pro- 
duce certain pieces on them. Ca- 
pacity is a particularly important 
problem with big machines. If you 
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*,.. most of us don’t lay claim to 
clairvoyancy.”’ 


have insufficient screw machine 
capacity, you can subcontract your 
excess work fairly easily. It is far 
more difficult, though, and often 
completely impractical, to subcon- 
tract much of your big work. 

The need in big machines, then, 
is a combination of low cost pro- 
duction and just plain capacity to 
produce. Theoretically, we can ex- 
press this need by dollars and 
cents in a replacement calculation, 
but it is not easy to express the 
capacity factor in a formula. It is 
usually better to let the formula 
express the cost saving aspects of 
replacement, and apply afterwards 
a liberal sprinkling of judgment on 
capacity. If capacity is a problem, 
you should replace “elephant” ma- 
chines on a much lower apparent 
return. 


“Replacement” Can Be “Expansion” 


As a matter of fact, replacement 
of smaller machines can have a 
capacity advantage as well. We 
don’t always sell or trade old ma- 
chines when we’ve “replaced” 
them. If we have ample floor space, 
we keep them around for simple 
and overflow jobs. When our shop 
gets real busy we find that they’re 
working full time again. One ex- 
panding shop “replaced” the same 
machine several years in a row 
by this process — and perfectly 
properly. 

If we physically discard the “re- 
placed” machine, the return shown 
by our calculation is the whole 
story. If we keep the old machine 
around because we might need the 
capacity, there may be additional 
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benefits to the replacement that 
the calculations don’t show. 


How Much Are These Factors Worth? 


To recognize the factors unac- 
counted for by formula — degree 
of risk, the human element, possi- 
ble expansion — and to recognize 
cases which the formulas can’t 
solve, is much easier than it is to 
know how much to account for 
them in replacement decisions. It’s 
because these factors are so diffi- 
cult, and sometimes impossible, to 
express mathematically that they 
belong outside rather than inside 
the calculation. 

This is not a new problem. Busi- 
ness judgment always requires 
weighing factors that can’t be ex- 
pressed mathematically. And per- 
haps it’s just as well, otherwise 
our jobs could be handled by com- 
puters. 

Assuming that our best judg- 
ment has gone into the calcula- 
tions, (Chapter II, III, & IV) they 
give us at least, a starting place. 
In any one case, the question then 
becomes, “How much should we 
alter the answer to allow for the 
unexpressed factors?” No one can 
pre-judge this and no two cases 
will be alike. I’m firmly convinced 
of this, though; if you’re comparing 
two possibilities, one with all of 
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‘,.. otherwise our jobs could be 
handled by computers.” 


the “judgment” factors in its favor 
and the other with all of these fac- 
tors against it, you should alter the 
calculated answer by three or four 
to one! A general purpose machine 
tool going into a department where 
you know it will be a big shot in 
the arm for the foreman, and 
where there may be need for ad- 
ditional capacity could be a better 
buy at 6° “return” than another 
machine returning 24% but with 
none of these things in its favor. 
Somewhere within a range as great 
as this is the correct answer to any 
one case. 


You Must Supply Perspective 


If you agree with this reasoning 
— in principle, or in part — the 
last question is how to get it across 
to the people who have the final 
say on replacement purchases. This 
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is essential, especially in the many 
companies that have set up the 
rigid “pay-back” requirements that 
give the calculation itself the 
“buy” or “don’t buy” decision. 

Once again, this is a problem 
that is easy to recognize and hard 
to solve! I have no pat answer. One 
suggestion — expose these people 
to your thinking in all ways you 
can. Don’t submit for approval 
only those cases that can “prove 
in” by the set criterion. If you 
submit an annual budget, include 
in that budget the purchases you 
want to make in your own order 
of preference. Take into account 
earnings the calculations show and 
your own judgment on the factors 
the calculations can’t reflect. Ac- 
company this with a brief explana- 
tion where your preference does 
not follow the calculation. 

If this accomplishes nothing else, 
at least whoever approves or dis- 
approves will have to consciously 
pass over some of your selections 
in favor of others. Thus the de- 
cision won’t be made by default, 
as is now too often the case. 

More important, it might con- 
tribute to understanding and prop- 
er perspective. Until this perspec- 
tive is achieved, replacement form- 
ulas will continue to be uninten- 
tional road blocks to replacement. 





Combating Recessive 
Tendencies 


A champion of aggressive opti- 
mism during difficult periods of 
the metalworking industry, T. 
Laurence Strimple, president of 
Cleveland’s National Acme Co. said 
recently: “Combating recessive 
tendencies and foreign competition 
is a matter of meeting them both 
head-on with better and more ef- 
ficient methods and techniques.” 

He pointed out that though many 
overseas countries are undergoing 
a crash program to improve the 
quality and quantity of their prod- 
ucts in order to compete more 
vigorously with U.S. industry, ex- 
port sales accounted for a substan- 
tial share of his company’s 31.6% 
increase in sales during 1960. 

“The healthy competitive spirit 


that built U.S. industry, based on 
both quality and price, creates an 
opportunity for American business 
to compete on its own terms. 

“Each of our travelers reported 
that U.S. industry still has a very 
decided edge on tooling and ma- 
chining methods. There are no 
machine tools in the world that 
combine as high a repeatability 
factor with as low downtime as 
those designed and built here. En- 
gineering ingenuity is still the 
hallmark of American manufac- 
turing. 

“That is why, now that we have 
the opportunity to compete on our 
own terms, we are in a better 
position to stay ahead. 

“Foreign manufacturers increas- 
ingly are demanding the very lat- 
est in the way of highly automated 
precision tools. To combat this, we 


must get full return from our 
working force and make wider use 
of highly automated equipment in 
our plants. This is an urgent proj- 
ect for both management and 
labor.” 

The National Acme Co. is one 
of the most active machine tool 
builders in the world market. In 
addition to utilizing U.S. sales and 
service personnel for liaison with 
overseas customers, the company 
licenses B.S.A. Tools, Ltd., Eng- 
land, and Pittler Maschinenfabrik, 
West Germany. 

Despite the role that overseas 
business played in National Acme’s 
sales for last year, Strimple noted 
that there has been considerable 
upturn in domestic inquiries lately. 
Some inquiries show evidence of 
“pressure buying” to increase pre- 
cision and cut costs. 
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TURRET DRILLING MACHINES 





MACHINE RIGIDITY 





Burgmaster components 
are well proportioned 
stable Moly Iron castings 
engineered with proper 
wall thickness, and exten- 
sive internal ribbing in 
the right places to pro- 
vide the rigidity and sta- 
bility required. 





CONTROL STATION 
J MOUNTED DEPTH 
STOP DRUM 






for setting depth stops 
and rapid traverse,lengths 
ae located at the opera- 
tor’s control station with- 
in easy handling distance 
for convenience and 


oy in making set-ups. 
from floor on 3BHT). 














TURRET 
CLAMP RING 


* % 


Increased accuracy is pro- 
vided for heavy machining 
operations because turret 
is rigidly held against the 
face of the slide and 
securely clamped by an 
automatic acting “V” type 
external clamping ring. 


10 TAPE 


CONTROL SYSTEMS 


Ten different tape con- 
trol systems are available 
with Burgmaster Turret 
Drills. This represents 
more systems than have 
been applied to any other 
drilling machines. In ad- 
dition, more Burgmasters 
are tape controlled than 
any other type or make 
of machine. 








LEAD SCREW 
TAPPER 





The Burgmaster Lead 
Screw Tapping Head 
greatly improves the finish 
and accuracy of tapped 
threads and eliminates 
scrap due to pulled or 
loose threads. Capacities 
range from %” to 1%” 
in steel. 
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MILL FUNCTION — 
RECIPROCATING 
DEEP HOLE 
DRILLING 3 AXIS 
CONTROL — 
OPTIONAL 






1. Burgmaster 3BHT tape 
controlled turret drills 
are rugged enough for 
milling cuts. 


2. Reciprocating feed 
modification permits deep 
hole drilling with fine 
finish. 

3. 3 axis tape control 
provides automatic depth 
control or circular table 
control — speeds setup, 
increases machine versa- 
tility. 


Urgmaster conrorarion 


5001S. Figuroa Street, Gardena, California, FAculty 1-3510 DAvis 9-4158 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, New Jersey, 
86North Maple. Avenue., Gilbert 4-3002 * Chicago 5, Illinois, 
4908 Lincoln Ave.,LOng Beach 1-1178* Cleveland 7, Ohio, 14706 
Detroit Ave., ACademy 6-7030 * Detroit 37, Michigan, 13730 W. 
Bight Mile Road, Lincoln 8-4333 * Northern California, Castro 
» JEfferson 7-1650 © Kearney & Trecker, C.V.A. Ltd., Sole 
for Great Britain, British Commonwealth and Western Europe. 
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through Geneva mecha- 
nism with shot bolt lo- 
cator and turret clamp 
assure .0004” TIR Index 
accuracy one spindle to 
another. 


HEAVY TABLE FULL 
WAY SUPPORT 



















Burgmaster tables are 
mounted on extra deep 
carriages, and the ways 
are twice the length of 
table travel in both X 
and Y motions with no 
table overhang. Tables 
are supported by double, 
synchronized, single crank 
operated, jack screws to 
eliminate deflection under 
load. Larger tables have 
four jacks. 
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SEND FOR LITERATURE 


Write for bulletin describing Burg- 
master 6 and 8 Spindle Tape Con- 
trolled Turret Drilling, Tapping and 
Boring Machines, Forty minute 16 
mm sound film showing all Burg- 
master Turret Drills in operation 
is available without charge from 
any office. 
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World's Largest ! 
Builder of Turret 
Drilling Machines 


F) rueceo SPINDLES 





mounted in sets of re- 
loaded double and single 
row, ball bearings, or 
Timken Roller Bearings 
assure minimum runout 
(.0004” TIR max.). 
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Pre-selective feeds are 
infinitely variable from 
%” to 50” per minute, 
automatically pressure 
and temperature compen- 
sated which assures con- 
stant feed rates, as 
indicated on Feed Rate 
Meter at all times. 


PRE-SELECTIVE 
SPEEDS 


A wide range of 12, 24, 
or 32 speeds provide the 
right rate for most effi- 
cient machining and long 
tool life. 
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Fig. 1 The two machine setup with the single 
spindle screw machine on the left and the auto- 
matic chucker on the right. The magnetic 
elevator at the left has an electric eye at the 
top that controls the flow of parts to the con- 
veyor leading to the second machine. The 
width of the conveyor is adjustable to accom- 
modate different sizes of workpieces. 


MECHANICAL HANDLING of 

double cups between two machin- 

ing operations at the Timken Roll- 

er Bearing Company has resulted 

e in a reduction of costs and han- 
Mechanized dling time and has permitted clos- 
er product tolerances. The flow of 

pieces between two machines, a 

ie ad e 34” single spindle automatic screw 
ro uction machine performing 10 cutting op- 
erations and a 12” Chuckmatic, 

completing the last two cuts, is 

Lowers Costs controlled by a system of electric 
eee eyes, product chutes and magnetic 

elevators. The setup requires less 

e attention from the operator, per- 

Ups Quality mitting him to oversee a greater 

number of machines in the depart- 

ment. Briefly, here’s how the ma- 

chines and conveyor system work: 

A red light on the single spindle 

screw machine signals to the op- 

erator that stock has been de- 

pleted, and the machine stops with 
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Fig. 2 This closeup of the working 
end of the single spindle screw 
machine shows the tool slides and 
the seamless tubing stock protrud- 
ing from the collet. All tooling is 
carbide and is preset in the tool 
cribs. 


the collet open. He retracts the 
stock stop, removes the butt end 
of the tube, repositions the stock 
stop and moves the ram feed to 
the back position. Next he releases 
a tube from the stock rack into 
the ram feed; the ram pushes the 
tube against the stock stop and the 
forming operation begins. Ten car- 
bide tools combined on four tool 
slides complete the first steps. 
Three separate tools on the longi- 
tudinal slide bore the inside di- 
ameter, turn the outside diameter 
and chamfer. The breakdown tool 
slide moves in at a diagonal from 
below the piece and leads the cut- 
off tool by 0.027”-0.031”. Tools on 
the cross slide turn the face, the 
radius, the front and back faces, 
and the groove on the outside di- 
ameter. As the breakdown and 
cutoff tools complete their cycle, a 
pickoff pin rises until its point is 
in the bore of the cup. The cutoff 
cup slides down the pin and the 
pin retracts permitting the cup to 
roll down the chute. If the piece 
fails to cut off or doesn’t drop 
onto the pickoff pin, the machine 
stops. 

Speed of stock, measured on the 
outside diameter of the tube, is 
500 sfm. The cross slides feed at 
0.005 ipr, and the longitudinal 
slides feed at the rate of 0.010”. 


Fig. 3 The irregular shape of the 
feed chute was designed to pre- 
vent the bearing cups from falling 
too freely and possibly damaging 
the pieces. 
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Double cups roll down the exit 
chute to a magnetic elevator. The 
elevator lifts the pieces to the feed 
chute leading to the 12” Chuck- 
matic. The exit chute in the single 
spindle screw machine and the 
magnetic elevator leading to the 
second machine can accommodate 
all sizes. The width of the feed 
chute can be changed quickly by a 
single adjusting arm to fit the size 
of the cup being run. Two electric 


eyes, one on the magnetic elevator 
and the other on the feed chute 
of the second operation, regulate 
the flow of pieces between ma- 
chines. 

Since the Chuckmatic can com- 
plete cups at twice the rate of the 
first operation, it isn’t necessary 
to keep it running constantly. The 
electric eyes permit a bank of 
about 35 pcs to accumulate, enough 
to insure a reasonable running 
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time before the operator starts 
the second machine. The electric 
eye on the cup chute leading from 
the magnetic elevator to the 
chucker stops the elevator if cups 
“back up” to a certain point. Prod- 
uct from the first machine can 
then be diverted to tote pans and 
fed into the magazine feed chute 
of the second machine when it re- 
sumes operation. 

An automatic loader in a “cross 
lie” position on the Chuckmatic 
picks cups from the feed chute 
and loads them into the chuck. The 
head of the loader fits into the 
bore of the cup and is expanded 
by a spring mechanism. A longi- 
tudinal slide with two carbide tools 
bores the second tapered raceway 
and chamfers the inside diameter. 
An automatic air-operated ejector 


head pushes the completed cup on- 
to the pickoff pin. It retracts and 
allows cups to roll out exit chute. 
Pieces are loaded into pans and 
placed on a conveyor belt. 

Roving inspectors as well as ma- 
chine operators check at least 
every tenth piece on indicators 
mounted close to machines. 

All tooling is carbide and preset 
in the tool cribs. The tools com- 
pleting the outside diameter turn 
and the chamfer on the first ma- 
chine are changed every four 
hours, the rest every eight hours. 
Operators make necessary adjust- 
ments for tool wear between 
changes to keep parts on tolerance. 

Coolant, fed by a centralized 
system to all machines in the de- 
partment, is a 3° soluble oil to 
water solution. An _ under-the- 


TOOLING & PRODUCTION 


floor chip disposal system servic- 
ing the department removes all 
chips. 

A self-contained system keeps 
machines oiled. To lubricate, a 
hose connected to an under-the- 
floor tube, dispenses grease from 
a central location, is attached to a 
fitting on the machine. Every eight 
hours machine fittings are greased. 

The setup described is one of 
two located in this department. 
The second is basically the same 
as the first, except that a 45%” 
single spindle screw machine is 
combined with a 12” Chuckmatic 
for machining larger double cups. 


/ * 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine 
1975 Lee Road, Cleveland 18. 





Two Heads 
Better Than One 


A two-headed vertical Half-Mill 
is at work processing two automatic 
transmission pump units at a time 
for an American auto manufac- 
turer. To activate this high-pro- 
duction rotary milling machine, 
the operator simply places the two 
parts to be milled on the two 
tables, and presses the “start” but- 


ton. The Half-Mill was built by 
U. S. Burke Machine Tool Co., 
Cincinnati, Ohio. 

The workpieces are held in the 
centers of independently powered 
rotary tables by air-actuated ele- 
vator clamps. Tables rise until the 
parts hit locators and start the 
automatic cycle. Release at com- 
pletion of the cycle is also auto- 
matic, after the clamp descends 
with the part. 

The power feed rotary tables 





revolve at 2 rpm. As each part 
turns, the cutter, a carbide end 
mill, rises and falls, milling oil 
grooves. A rise and fall cam, bolted 
to the periphery of each rotary 
table, assures the pre-planned 
precision in controlling critical 
depth and contour of the cutting 
action. An air cylinder forces the 
quill down so a roller guide at- 
tached to the quill is in constant 
contact with the cam. A_ brush 
with drip oiler attached precedes 
the cam follower to keep the cam 
surface clean. 


Quality Control 
Text Reviewed 


QUALITY CONTROL, by Norbert 
L. Enrick. Published by The In- 
dustrial Press, 93 Worth St., 
New York 13, N.Y., 201 pages. 
The author sets the tone for this 

fourth edition in his foreword 

“A simplified presentation from a 

practical viewpoint on the prin- 

ciples and techniques of quality 
control in the industrial plant.” 

Highlights of the text include the 
portions on ready-made sampling 
plans that save inspection and test- 
ing, two chapters on tolerancing 
that present statistical methods for 
establishing sound tolerances for 
individual products and for toler- 
ance combinations, and the inclu- 
sion of information on _ control 
charts. 
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Toolholders [1] 
Code Key [2] 


Storage Receptacle [3] 
Key Cartridge [4] 


Code Reader [5] 
Transfer Arm [6] 


Automatic Chuck [7] 


From the Cover: 




















One Approach To NC Tool Changing 


Scully-Anthony Corporation's Mark | tool changer appears 
to have advanced sophistication worthy of consideration. 
It is offered in this light. 


THE ADVANTAGES OF NC 
have been extolled in a flurry of 
magazine articles in the last year 
or two, but many potential users 
are yet to be impressed to the 
extent of serious consideration 
and action. Even without exten- 
sive acceptance, and with much 
“selling” of the concept yet to be 
done, we think it’s time for a 
change of pace. Let’s talk about 
the “business-end” of NC, as it 
might be called in multiple tool 
machines—the tool changing con- 
cept. 

The basic requirements of an 
NC tool changing system, to en- 
dow a machine with the means 
of identifying and manipulating 
standard tools (drills, taps, mills, 
reamers, etc.) are: toolholders 





(1), a storage matrix—illustration 
shows twelve receptacles (3), a 
transfer mechanism (6), a chuck- 
ing system for the spindle (7), 
and a coding procedure. 

Cycle control and program 
equipment, required to operate 
the various elements, and addi- 
tional functional components are 
needed to complete the system, 
but they are not covered here. 

Although our discussion pri- 
marily concerns the concept, the 
concept depends on _ knowing 
some detail concerning the vari- 
ous elements: 


Toolholders 


The toolholder, illustrated, is 
inexpensive due to design sim- 








What SAC says about their 
Mark I: It is fast and inexpen- 
sive because of minimal mo- 
tion, and is available to all 
machine tool builders. It is for 
accurate light duty machines 
offering 250 ft Ib torque 
(they're preparing a heavy 
duty Mark Il). It was designed 
to save machine tool builders 
lead time and the expense of 
designing their own system. 
We think it shows much prog- 
ress in the art, but develop- 
ment of the art is by no means 
complete. 











plicity. This is important, since 
industry is reluctant to tear down 
preset tooling when a job is fin- 
ished. The tendency is to store it 
as it is set in hope of future use. 

One of the foremost motivations 
behind NC development was the 
need for greater facility in short 
run production tooling. Along with 
the short run trend, this type of 
easy change tooling can also be 
used for workholding. On a turn- 
ing machine for instance, milling 
or turning can be economically 
scheduled. 


Storage Matrix 


The storage system (random) 
employed by SAC allows flexibil- 
ity, as the tools can be located 
anywhere in the matrix. Since 


tools are chosen according to their 
code, intermixing is possible. At 
job change-over time, tools no 
longer needed for the job still 
running can be exchanged for 
those needed for the next job. 

Whatever the tool mix, the 
spindle can go to work with any 
tool 3 sec after a change cycle is 
initiated. While work is being 
done, the matrix is being repo- 
sitioned and a new tool is “picked” 
and held in stand-by with no lost 
motion. 


Transfer 


Any transfer device should 
function as quickly as _ possible, 
since transfer time is not produc- 
tive time. Arrested spindle time 
for a change can be reduced to 3 


HERES HOw IT WORKS 


THE TOOL CODE 


iS A FIVE DIGIT DECIMAL NUMBER 


TOOLING & PRODUCTION 


PRESET TOOL 
IN HOLOER 


sec or less. With this system trans- 
fer time between spindle and stor- 
age is of no consequence, since the 
arm features double-holding ca- 
pacity. A look at the geometry and 
component relationship shows arm 
movement on either side of spin- 
dle. The ability to “pick” and “re- 
turn” in the same movement re- 
duces cycle time considerably. 


Automatic Chuck 


One of the major advantages of 
the SAC chucking system is that 
no inserting motion is required. 
This in turn simplifies the trans- 
fer mechanism, which can do its 
work with movement in only one 
plane. 

The toolholder squares up on a 
flat surface (the base of a cone), 
and chucking is by hydraulic fin- 
gers gripping the conical surface. 
These fingers also center the tool 
and exert tremendous holding 
pressure. 


Coding System 


SAC calls its coding system a 
tool code reference system because 
the code is not carried by the 
holder—it is referred to by a 
coded key. 

The code data concerning a re- 
spective tool is carried on a key 
as a binary number. This is done 
by tabs like those on the key of 
an ordinary tumbler lock. The key 
is prepared in a key punch device, 
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INSERT 


as illustrated, at the time the tool 
is preset in the holder. The key 
is stored and travels with the 
holder. 

When the holder and tool as- 
sembly are loaded in the storage 
matrix, the key is inserted and 
turned to physically set up the 
code transfer fingers for read-out. 


fn 


IN MAGAZINE — INSERT 


LOAD TOOL AND HOLDER { 


Coincidence logic compares the 
code number on each cartridge 
with the number required by the 
machine controls. At coincidence, 
the matrix is caused to stop at the 
proper position. 

Identification is by a five digit 
decimal number, used to designate 
five groups of four binary bits. 


KEY AND TURN \ ’ 


The key has 20 lugs, and their 
presence or absence represents 
five groups of these bits. This 
gives a positive code with a possi- 
ble 100,000 tool numbers. 

For a more detailed explanation 
and answers to your questions, 
circle Inform-A-Gram No. D2 
for systems sheets. 





Deep Welds... 
fewer passes 


Welding of heavy aluminum 
plate in just two passes by use of 
high current densities, instead of 
the multiple passes normally re- 
quired, has been accomplished in 
plate thicknesses greater than 
hitherto considered feasible, ac- 
cording to investigations of the 
department of metallurgical re- 
search of Kaiser Aluminum & 
Chemical Corp. 

The department’s welding engi- 
neering branch has accomplished 
two-pass welding with full pene- 
tration and high weld quality in 
2” 5083 alloy plate, utilizing auto- 
matic inert gas-metal arc (MIG) 
welding equipment. Basic welding 
equipment changes and proper 
joint design are desirable for suc- 
cessful two-pass welding of the 
heavier plate thicknesses. 

This welding development may 
extend the thickness range which 


can be production-welded in two 
passes using automatic MIG weld- 
ing equipment with 1/16” filler 
wire from the present 1%” thick- 
ness to 2”. Under conventional 
welding practice, up to 12 weld 
passes are required to weld 2” 
aluminum plate. 

With two pass welding it was 
found possible to reduce welding 
arc time and the amount of shield- 


ing gas used by about 50%. In 
addition, the amount of edge prep- 
aration is minimized, and smaller 
quantities of filler wire are re- 
quired. As a result, the cost savings 
per foot of weld are substantial. 

The bend test is quite sensitive 
to weld defects, but no bend diffi- 
culties were encountered because 
the two-pass welds were free of 
porosity and dross. 











PRE-DRILL .368 DIA 


FULL R. (TYP) 








Portable Broaching On Polaris 


BROACHING has replaced boring, 
and enabled engineers at the 
Downey facility of Aerojet-Gen- 
eral to hurdle a hole-making prob- 
lem encountered in producing the 
Polaris missile. 

The problem was in producing 
an oval hole at the correct angular 
relationship for mounting the fuel 
metering assembly. The closure 
assembly is an AMS256 weldment, 
heat treated to 200,000 psi. 

Expending 5 to 6 hrs/part on a 
horizontal boring mill, with a high 
rejection rate, made production en- 
gineers decide to look for a better 
method. They chose broaching as 
a possible solution. 

By taking the broaching machine 
and tool to the part, and using a 
guide fixture as illustrated, cor- 
rect relative location is assured, 
and the oval shape is controlled 


by the broach accuracy. Total 
time is now 10 to 15 minutes. 

Troublesome holes are machined 
through the use of a Chicago- 
Pneumatic CP-85ARDR pneudral- 
ic power unit, and a CP-659 port- 
able broach gun. Operation is with 
90 lbs plant air. 

The assembly is mounted in a 
fixture providing convenient height 
for loading and pulling first and 
second pass broaches through the 
predrilled holes. Broaches are 
guided by a flat on the rear pilot 
of the fixture. 

The application was engineered 
by the California Broach Co., spe- 
cialists in the field of portable 
broaching. Aerojet found no spe- 
cial skills were required, and that 
with less than % hr of operator 
instruction they were able to do 
the job with no rejects. 
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at “Working” Block Prices 


"A+" Accuracy; +.000004”, ~.000002 Complete rectangular steel 


. Complete 84 Block set. - 
Two .100” Croblox.(Chromium Carbide) “wear” 84 piece set 


blocks included with every set. 
Beautiful rugged Melamine case — frosted wal- am ba 7 5O 
nut grain finish. Piano hinge. Lock and key. erences me 


Bakelite interior, easy to clean — durable. 


New, highly efficient production equipment, de- 
Easy to read identification strips for instant signed end built by Webber “know how” end 

ee, Mocks Coe available only to Webber, makes possible volume 
production with resultant lower prices on these 
famous “inspection quality” gage blocks. They 


actually exceed the accuracies specified by the 

U. S. Bureau of Standards for grade “A” blocks. 
GAGE COMPANY 12903 Triskett Rd. 
Cleveland 11, Ohio 


CROBLOX® GAGE BLOCKS (made of Solid Sintered Chromium Carbide) 
pioneered by and produced exclusively in the Webber Laboratory 


Extra cavities provided for future additions. 











Write for: New catalog 
No. 606 showing all styles 
of cutters—face mills 
side mills, double side 
mills, spot facers, form 
cutters, slotting cutters, 
fly cutters, etc., feed and 
speed charts, mounting 
details and cutter appli- 
cation data—or ask for a 
Futurmill carbide milling 
engineer —he is ready and 
able to help—no obliga- 
tion of course. 


Cleveland Instrument Electronics Speed Q-C 


JUST INDEX 
AND MILL 


with 


Futurmill 


Indexable Futurmill cutters require no 
grinding ... noinvestment in grind- 
ing machines .. . no costly labor or 
perishable grinding wheels .. . 
and no excessive inventory to main- 
tain production... 








MILL with faster feeds and speeds... 
heavy roughing or low micro finishing; 
MILL any material, hard, soft, brittle 
or tough . . . large die blocks or intri- 
cate parts... 





CHIPS ARE DOWN” 
—COSTS ARE DOWN 


ated “WHEN THE 








... mill with indexable Futurmill 


Futurmill ine. 


6360 Highland Road « Pontiac, Michigan 
In Canada: P.O. Box 95 © Dundas, Ontario 
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When either a transmission case 
or a cover plate is placed on the 
fixture, an automatic sequence of 
17 checks determines any areas of 
possible leakage. With the elec- 
tronic equipment developed for 
this special job by Cleveland In- 
strument Company, the _ entire 
gaging sequence is completed in 
10 sec. 


Shown here is a specially de- 
signed electronic gaging system to 
be used in the manufacture of au- 
tomatic transmissions and trans- 
mission cover plates. The automo- 
tive manufacturer had the problem 
of determining in advance that a 
given surface would meet the 
maximum flatness deviation of 
0.001 per inch of part length, and 
the maximum deviation of 0.005 
from true flat from end to end. 

In assembly, a paper gasket is 
sandwiched between the cover 
plate and transmission case. To be 
acceptably flat the cover ribs at 
the meeting face must prevent oil 
leakage, not only externally but 
inter-channel leakage as well. 

The manufacturer’s quality con- 
trol department established that 
there was an urgent need for 100% 
piece check. After having tried 
other methods of accomplishing 
this and discovering that the in- 
spection method being used could 
not keep up with production out- 
put demand, (and that the cost 
of the system was prohibitive), 
the Cleveland Instrument Com- 
pany was given the problem. 

With the Cleveland Instrument 
Company electronic system, after 
the part is placed in gaging posi- 
tion on the table-like fixture, a 
simple push on the amplifier start 
button begins the completely au- 
tomatic sequencing of 17 gaging 
impulses. Any deviation from the 
manufacturer’s quality control 
standards is immediately apparent. 
The entire gaging sequence is com- 
pleted in 10 sec. 





The Inform-A-Gram Card is 
for your convenience in mak- 
ing inquiries, regarding Ad- 
vertised Products and Editor- 
ial items. 
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Moore No. 3 Jig Borer 


“The No. 3’s 


enlit 
OPIIe 


the tenths!” 


So report users of Moore’s New Jig Borer and Jig Grinder 


You will easily break the 
“tenth” barrier with this ac- 
curate machine. No gibs...no 
overhang...improved drive 
... speed range of 60 to 2250 
RPM...11 x 24” table work- 
ing surface. It bores, drills, 
reams and spots holes in 
dies, jigs and production 
parts with unequalled speed 
and accuracy. 





’ to the new international inch. 
“Our operators feel that these are the best machines they have 
ever worked on. They take care of the tenth-splitting tolerances 
required by industry today. Over the years we have enlarged 
our Moore Jig Boring and Jig Grinding Department to 15 ma- 
chines.” These are the words of Herbert Harig, President (left 
above), and Karl Harig, Chairman (at right), Harig Manufac- 
turing Corporation, Chicago, Illinois. 


Among the highly skilled toolroom operators in the Federal 
Products Corporation, Providence, Rhode Island, is this tal- 
ented jig grinder operator, Mrs. Florence Smith. Mrs. Smith 
achieves ultra-precise results with the No. 3 Moore Jig Grinder. 





Moore No.3 Jig Grinder 


With this new, larger No. 3 
model, you can grind—with 
split-tenth accuracy—holes 
plus regular and irregular 
contours to size and loca- 
tion after hardening. Faster 
strokes are provided for 
chop-grinding ... infinite 
spindle speeds, 40 to 250 
RPM...larger table working 
surface, 11 x 24”. 


All hardened, ground and lapped ways. Made and calibrated 


Write today for literature describing the many advantages of 
the No. 3 Moore Jig Borers and Jig Grinders. 


MOORE SPECIAL TOOL COMPANY, INC. 


G00 Lnion Avenue, Bridgeport 7. Conn 





“We have found that it costs real dollars and cents to operate 
without Moore equipment. This cost factor is just one of many 
reasons why we recently added the new Moore Model No. 3 Jig 
Grinder. This Machine, with its tenth-splitting accuracy, hard- 


ened ways and wider range, enables us to service more custom- 


HOLES, CONTOURS AND SURFACES, 
Moore’s authoritative book, tells how to 
produce tools, dies and precision 

parts the modern way. 
424 pages, 495 
illustrations, $5 

e in U.S.A., 


$6 elsewhere. 


Tool Co., Milwaukee, Wisconsin. 
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ers better.” Statement by Val Koller, President, Koller Die & 


ADD (“% TO YOUR TOOLROOM 


JIG BORERS + JIGGRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 














These Springs MUST Work! 
Associated Spring Makes Sure 
with STEREOZOOM MICROSCOPES 


These atomic reactor emergency shutdown springs, made by the B-G-R 
Division of Associated Spring Corp., must work in case of trouble. 
That’s where Bausch & Lomb StereoZoom Microscopes come in. Their 
vivid 3-dimensional magnification detects any irregularity in the uni- 
form chromium-plated finish . .. seeks out tiny nicks and gouges that 
could cause malfunction. Each of these “scram springs” must be per- 
fect ... and B&L StereoZoom microscopy helps make sure. 

These unique microscopes find trouble before it starts ... by giving 
you today’s widest range of observation of your work with long, unob- 
structed, free working distance (up to 7 in.). A turn of the Zoom knob 
provides any desired magnification within the instrument’s wide range, 
(3.5X through 120X). And at every magnification you see sharp, 
bright, detailed images, in natural 3-D .. . for critical observation 
that’s easy on the eyes. 

There is a broad selection of B&L StereoZoom Microscope models 
to meet all your inspection and assembly needs. It will pay you to find 
out how they can help 
“‘make sure” in your pre- 
cision operations. 


Bausch & Lomb Incorporated 

78518 Bausch St., Rochester 2, N.Y. 
(-) Send new B&L StereoZoom Catalog D-15 

[-] Schedule a demonstration at my convenience 
Name, Title 

BAUSCH & LOMB 


Company 
Address 
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Supplier and User 
Look At 
Drilling Today 


Tooling & Production talked 
with suppliers and users to pin- 
point some of today’s “more than 
ordinary” drilling trends. Spade 
drilling, drilling with Sublands 
and automatic screw machine work 
on an abrasive alloy came to the 
surface as likely candidates for 
trend discussion. 

A sales engineer who represents 
a number of drill suppliers reports 
that the spade drill is his fastest 
mover right now. Its use is limited 
to large diameter holes, ranging 
from 1 to 6”, but it offers the ad- 
vantages of insert tooling — re- 
grindable tips and a reusable, low- 
cost holder bar. 

Spade drills are being used eco- 
nomically in the Cleveland area. 
One application is drilling holes in 
aircraft landing gear components, 
and another is in the machine shop 
of a large die casting and injection 
molding machine manufacturer. 
(See “The Economies of Spade 
Drilling’? elsewhere in this issue.) 
The latter user is “sold” on the 
spade drill as a lower cost re- 
placement for twist drills in the 
work he’s doing. 

A producer of automatic screw 
machine parts has found that car- 
bide-tipped drills aren’t necessari- 
ly the solution for drilling small 
holes in an abrasive alloy. This 
firm’s management would like to 
drill the beryllium-copper part 
with carbide to take advantage of 
carbide’s abrasion resistance, but 
they’ve found that drills tipped 
with carbide won’t withstand the 
cutting forces generated at the 
point on this job. 

The part is a conductor center 
that’s used in aircraft communi- 
cations systems. It calls for a 0.196 
dia hole to a depth of between 
0.412 and 0.442 at about 95 sfpm. 
The “hook” they cut on the car- 
bide drill point, to better penetrate 
the work, quickly broke down be- 
cause of brittleness. They’re now 
using an HSS drill that holds the 
“hook” longer, but has to be re- 
sharpened after 100 to 125 parts. 
They’re learning how to live with 
the frustration of knowing that if 
they could keep that fine point on 
a carbide drill, they could produce 
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Punches and Dies 


..- for foot and 


power presses 


Standard Punches and Dies 


of all sizes and shapes in 
stock—or made promptly = 
to order. Also Adaptors and 
Die Shoes to convert your 


press. For power, foot or 
hand operation. 


Round, square, rectangular, 
slotting, notching, louver, 
angle, multiple, knock-out 
and other shapes. Precision 
made from high grade tool 
steel. More than 25,000 sets 
in stock to choose from. 


years of serving 
your punch and 
die requirements 


SEND FOR FREE CATALOG No. 

157 AF, illustrating our standard 

punches and dies and complete 
modern sheet metal fabricating 


squipment. NET PRICES SHOWN. 


WARD Machinery Co. wesnington Chicago 6 
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Formulas 

Applications 

SENT UPON REQUEST Engineering Data 
Screw Torque Data 


pa [STurtevanT [co Adapter Problems 
400/SON [QUALITY] ILLINOIS General Principles 


Manufacturers of over 85% of the torque wrenches used in industry 
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ref} 


the complete line 
of epoxy plastics 


Plus REN hi-heat materials and tooling accessories 


For more information: call, wire or write — Dept. 60-8 


1230 plastics, inc. 
© 5424 south cedar road 
lansing 9, michigan 
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_ NOWall VLIER Spring Plu 


are available with 


at no extra cost! — 


Nylok-fitted bodies are self-locking; eliminate need for 
checknuts or other secondary locking devices. 


Whether you use Vlier Spring Plungers on tool- 
ing, or for original equipment applications, you’ll 
like this new self-locking feature. 

Each Vlier Spring Plunger body is perma- 

nently fitted with a tough, resilient nylon pellet 
which slightly protrudes above the major thread 
diameter. As the plunger is inserted in the tapped 
hole, this pellet is compressed (not cut), exerting 
a spring-like pressure on one side of the plunger 
body. This constant lateral thrust wedges the 
mating threads together, assuring a positive 
lock that remains vibration-proof regardless of 
cyclic loads. 
PERFECT FOR USE WHERE PERIODIC ADJUSTMENTS 
MUST BE MADE — The self-locking feature is effec- 
tive whether the body is seated or not, permitting 
the Vlier Spring Plunger to be easily and accu- 
rately adjusted as required...cannot back off or 
be shaken loose once set. 


RE-USEABLE MANY TIMES — When the Vlier Spring 
Plunger is removed, the Nylok pellet strives to 
return to its original shape. Parts can be used 
numerous times before any locking pressure is 
lost. 
NO EXTRA COST FOR SELF-LOCKING FEATURE—All 
standard Vlier Spring Plungers are now avail- 
able with the self-locking feature at no increase 
in price! However, all models may still be ordered 
without Nylok. 

Your Vlier distributor now has Nylok-fitted 
Vlier Spring Plungers on his shelf. Order a 
supply today. 


) wasen 


Engineering Corporation 
A subsidiary of Barry Wright Corporation 
8900 Santa Monica Bivd., Los Angeles 46, California 
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500 to 600 parts before regrinding. 

In the Subland category, the 
“size optional” series made by Mo- 
hawk Tools, Inc., Montpelier, Ohio, 
continues to meet with success, 
and has been getting more and 
more “play” since they adopted 
a screw machine length. 

Lyle Storrer, Mohawk’s chief 
tool designer, says they can guar- 
antee three to seven day delivery 
of drills in this series. This is one 
of the reasons it is popular with 
the screw machine user. Mohawk 
has found that since so much of 
today’s drilling is in specialty ap- 
plications, they can better serve 
the customer by grinding a drill to 
his specifications after they get 
his order. They carry standard di- 
ameter blanks in series. These are 
milled, hardened and polished HSS 
material, and stocked that way. 
When they get an order, they 
grind the flutes and point geom- 
etry to the customer’s specs, using 
their own method of generating 
(by circle grinding) the smaller 
of the two diameters. They also 
carry taper shank and _ jobber 
length in the “size optional” series. 

There are many ways to drill 
the same hole. The areas related 
here may help you find a more 
economical method than you’re 
using now. 


Production 
Management Book 
Reviewed 


MODERN PRODUCTION MAN- 
AGEMENT, by Elwood S. Buffa. 
Published by John Wiley & 
Sons, Inc., 440 Park Ave. South, 
New York 16, N.Y., 1961, 602 
pages, $10.25. 

Dr. Buffa is associate professor, 
production management, UCLA. 
His text is divided into four 
sections: Part I — Introduction; 
Part II — Analytical Methods in 
Production Management; Part III 
— Design of Production Systems; 
and Part IV — Operation and Con- 
trol of Production Systems. 

Part III contains a timely chap- 
ter entitled “Computers and Au- 
tomation” which establishes a 
healthy perspective for each, while 
Part IV treats such topics as qual- 
ity control, inventory and produc- 
tion control, and wages and labor 
costs. The book is worthwhile ref- 
erence material for management. 


live 











Machines 


longer 


...when you make critical replacement parts 


from handy AMIPCO Stock Products 


Here’s preventive maintenance at its best — an 
easy way to combat wear. 


Strict laboratory control maintains important 
physical properties in Ampco copper-alloy stock 
products. They outlast ordinary bronze many times 
in severe service . . . reduce down-time by 

extending part-life in gears, nuts, bearings, 
bushings, other parts. 


You tie up less money in in-plant inventories. 

Your Ampco distributor delivers immediately from 
stock. He carries a full range of sizes in extruded 
solid rounds, centrifugally cast stock bars, extruded 
rectangles, sheet and plate, stock die blanks, 

and as-cast guide bushings. Rod, sheet, and plate 
are cut to the exact sizes you need. 


Call your Ampco distributor for all your copper-alloy 
requirements. Write for Bulletin G-51. 





AMPCO METAL, INC. 
Dept. D-54F + Milwaukee 1, Wisconsin 
West Coast Plant: Huntington Park, California 
Southwest Plant: Garland (Dallas County), Texas 
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Catalogs & Literature 








“High Power and Dual Power 
Dial Type Milling Machines” is 
the title of a 45-page booklet from 
Cincinnati Milling Machine Co. 
Also offered is a data sheet on 
their 3-hp independent overhead 
spindle. Inform-A-Gram No. Cl. 


Marking Inform-A-Gram No. C2 
will bring you the Dumore Co.’s 
Catalog D-60-C. The condensed 
drilling catalog contains brief de- 
scriptive details and ordering in- 
formation on drilling tools for 
holes from 0.001 to %8”. 








Eliminate costly reading 
errors with : 
the etn 


“HELIOS” 


DIAL VERNIER a 
CALIPER with buiit-in 
DIAL INDICATOR 


Direct Reading in .0O1" 


The world famous “HELIOS” Dial Vernier Caliper is 
hardened, ground and lapped throughout. 








‘Ne 


Other features: 


¢ Thumb roll permits quick and easy operation 
¢ Knurled lock screw 
© 100% measuring capacity 

(outside, inside and depth.) 


Available in 5”, 6”, 8” and 10” capacities in tool 
steel or stainless steel. 


Height Gage Attachment optional. 


“HELIOS” 


SWING-JAW 
VERNIER CALIPER 


with knurled lock screw 


¢ Direct Reading 
e Capacity 4%” 
© Length of Jaw 15%” 


The swinging jaw allows a very easy, rapid and 
extremely accurate measurement of parts that have 
faces which do not lie along the same axis. 

This caliper is stainless steel, hardened and lapped. 


Every “HELIOS” Vernier Caliper is individually 
packaged in a beautiful hardwood velvet-lined case. 
Write for detailed information and prices on the 
“HELIOS” Caliper line. 














M. B. I. &xPorRT & IMPORT LTD. 


<> 


475 Grand Concourse, Bronx 51, N. Y. 
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Faster, more efficient bending 
of parts made of tubing, pipe, rod, 
bar and certain shaped stock — 
Bulletin 379 from Pines Engineer- 
ing Co., Inc., covers bending 
presses for these materials. Circle 
Inform-A-Gram No. C3. 


A new compact bench type drill 
point thinning machine that thins 
and centers points of % to 3” dia 
drills up to 24” long is expounded 
in Bulletin 4500 from Farrel-Birm- 
ingham Co., Inc. Inform-A-Gram 
No. C4. 


Deep hole drilling with Model 
16-9 precision boring machine is 
outlined in Bulletin S-20 from 
Pope Machinery Corp. The super- 
precision boring machine operates 
at 1800 Ibs/sq in at 3000 to 10,000 
rpm depending upon size of drill 
(a range from 0.100 to 0.750”). 
Circle Inform-A-Gram No. C5. 


High speed tool bits in three 
standard grades with typical anal- 
yses, recommended uses, sizes, 
standard package quantities and 
prices are included in a new cata- 
log from Firth Sterling, Inc. In- 
form-A-Gram No. C6. 


Star 3 profile grinder from Star 
Cutter Co. is described in an illus- 
trated catalog sheet from the com- 
pany. Inform-A-Gram No. C7. 


Erickson Tool Co.’s complete line 
of inserted-blade spade drills and 
spade-drill holders is covered in 
a new catalog. It’s yours for cir- 
cling Inform-A-Gram No. C8. 
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Which billet 
will give you 
uniform 

forged parts 


at lower cost 
? 


Make all the tests you want, but 
you still couldn’t determine which 
of these forging billets is better. 
Reason: They’re both Timken® fine 
alloy steel, as uniform as billets can 
be from length to length, from order 
to order. And it’s this exceptional 
uniformity that saves you costly 
interruptions to make adjustments 
in your forging operations. Your 
forged parts are uniform. Your 
costs are lower. 

You can be sure of uniformity in 
Timken steel because of our quality 
control, individual handling of your 
order, thorough, careful inspection. 
For the most for your money in 
your modern forging operations, 
specify Timken steel forging billets. 
And for expert help on your steel 
problems, call or write: The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable address: ‘‘Timrosco’’. Makers 
of Tapered Roller Bearings, Fine 
Alloy Steel and Removable Rock Bits. 


TIMKEN’ 
fity STEEL 
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QUALS DRILLING 


ERICKSON 
INSERTED BLADE 


ACTION OF TWIST pRILL 





SPADE DRILLS 


MORE RANGE AT MUCH LOWER COST THAN TWIST DRILLS 





ruLy ENGINEERED 


BLADE GRIND... 


Increased cross section at the cutting 
edge provides Greater Thermal Effi- 
ciency— Longer Tool Life than competi- 
tive blades. 


FREER CUTTING ACTION 


Exclusive Erickson method of grinding 
cutting angles gives Freer Cutting Action 
since end pressures are reduced. 


“‘Heeling”’ eliminated. 











EASY-TO-USE GRINDING 
FIXTURE... 


Restores Original Factory Grind elimi- 
nating biggest obstacle to use of Spade 
Drills. 


All cutting angles maintained during suc- 
cessive regrinds to original factory grind. 


SPADE DRILL HOLDERS 
CORRECTLY ENGINEERED 


‘Funnel Effect’’ provided in flute design 
to speed chip escape. 


Scientific distribution of coolant over 
whole cutting edge. aomes 





Send Your Drilling Problems to 


Erickson Toot Company 





34358 SOLON ROAD e SOLON, OHIO 








COLLET CHUCKS * EXPANDING MANDRELS © AIR-OPERATED CHUCKS © FLOATING HOLDERS © TAP CHUCKS 
* AUTOMATIC INDEXING * MASTER SPACERS © DIAPHRAGM CHUCKS © PUSH-ON ARBORS © QUICK-CHANGE HOLDERS 
* EXPANDING COLLETS * END-CLAMPING CHUCKS © AIR CYLINDERS (allowing stock to pass through) 
© EXPANDING JAW MANDRELS © SPECIAL HOLDING FIXTURES (including gear-holding) 
© BORING BARS © SPADE DRILLS © RECESSING TOOLS 
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(atalogs... 


Tapping machine Model 10E-20 
from Kaufman Mfg. Co. is de- 
scribed in an illustrated folder. 
Also mentioned is Kaufman’s spe- 
cialized engineering service for 
standard or custom-built machines. 
Inform-A-Gram No. C9. 


Tube bend radius blocks follow 
the new MS standard, and set up 
medium bend radii for conduit and 
fluid line tubing in sizes ranging 
from % through 3” OD. These ra- 
dius blocks and associated tube 
bending equipment are shown in 
Catalog 4390 from Parker-Hanni- 
fin Corp., Inform-A-Gram No. 
C10. 


How drive speeds of machines 
and processes can be automatically 
controlled and regulated by simple 
pneumatic instrumentation is ex- 
plained in Bulletin G-2500 from 
Reliance Electric and Engineering 
Co. For this AIRtrol literature on 
versatile automation circle Inform- 
A-Gram No. Cll. 


| 
| 
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Proficorder for measuring and 
recording roundness, flatness, 
roughness, waviness, scratches, 
flaws and total surface profiles is 
described in a new brochure from 
Micrometrical Mfg. Co. Inform-A- 
Gram No. C12. 


Cylinder mounting accessories 
such as female rod clevis, female 
rod eye, clevis bracket, mounting 
plate and pivot pin, are assembled 
in a new reference bulletin from 
Hannifin Co. Circle Inform-A- 
Gram No. C13. 


Filing, lapping, honing, polish- 
ing, scraping and sawing can be 
done with the Di-Profiler recipro- 
cating hand machine. The unit is 
featured in a booklet from Hyprez 
Div., Engis Equipment Co. Inform- 
A-Gram No. C14. 


High speed steel, carbide tip or 
solid carbide drills, reamers and 
cutters that set new standards, 
solve new production problems, 
are outlined in a brochure from 
Special Drill & Reamer Corp. In- 
form-A-Gram No. Cl5. 





How is a 


dependable 


the’s dependability measured? One criterion is the lathe’s pro- 


14 
Ogan LATHES 


ductive life-span. And this life-span is largely determined by the lathe’s quality of 


design and construction. The Logan lathe bed is an example. It withstands the 
heaviest bending and torsional stresses. A special alloy and thorough seasoning 
(before and between machining) insure a warp-free bed. Also, the two V-ways and 
flat ways are precision ground. You can depend on Logan’s low operating cost, 
too. The 14” swing lathes have variable speed drive (40 to 1400 RPM), and are 
instantly adjustable while work is turning—without shifting belts! You can also 
depend on the flexibility of Logan lathes. They have a 9” swing over saddle, 14%" 
swing over bed, and a 1%e” collet capacity to permit a wide variety of operations. 
But, specifications tell the full story. So, write today for complete information. 








MODEL 6510 


$1,775.00 


F.0.B. FACTORY 


52 


4901 


LOGAN ENGINEERING CO., 
W. Lawrence Ave., Chicago 30, Ill. 
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Cafalogs... 


Single point carbide tipped lathe 
tools, straight turning tools and 
others are covered in a pricelist- 
brochure from Capitol Tool & Car- 
bide Corp. Inform-A-Gram No. 
C16. 


Four cost-saving machines for 
dry and wet abrasive cutting, and 
non-ferrous cutting are illustrated 
in a bulletin from Rockwell Mfg. 
Co.’s Delta Power Tool Div. In- 
form-A-Gram No. C17. 


Faceplates from 12” to 84” in diameter 
5 second accuracy standard... 


A new bulletin from Erickson 
Tool Co. presents detailed speci- 
fications and engineering data on 
speed-indexer models 400, 450, and 
600. The new speed indexers use 
pneumatic cr hydraulic power to 
index rapidly and_ accurately, 
either manually or automatically. 
Inform-A-Gram No. C18. 


The Greenleaf Corp.’s complete 
line of toolholders, milling cutters, 
locking wedges and special tooling 
is presented in Catalog 161. Check 
Inform-A-Gram No. C19. 


2 seconds available 


Tool Room Machining 


APPLICATIONS UNLIMITED... 
ROTAB UNIVERSAL TABLES 


Applications for ROTAB precision tables are, in fact, limited only by user 
imagination. For ROTAB units are being successfully utilized for receiving, tool 
and gaging, stage and final inspections, and for analytical spot checks on parts 
in process. ROTABs are proving highly effective in quality control for statistical 
data procedure, quality, casting and pattern analyses. They’re saving time, 
increasing accuracies in experimental and tool room layout, too. And they’ve 
even performed outstandingly as cost-cutting machining fixtures for high 
accuracy positioning of difficult and complex tool room operations. 


How does ROTAB come by this versatility? By offering single set-up, 
3-dimensional positioning with optically precise 5-second accuracy (and with 
readings to 1 second repeatability!), motor-driven, pendant controlled move- 
ment, horizontal loading and many more advanced engineering features. You 
can use ROTAB, and we can show you how. 


Write today for your FREE ROTAB CATALOG! 


iy JP MACHINE PRODUCTS coxroration 





SS 


6771 E. McNICHOLS ROAD @ DETROIT 12, MICHIGAN 
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Compressed-air-line filters, 
pressure regulators, air-line lubri- 
cators, valves etc. are mentioned 
in 64-page Catalog 1000 from C. A 
Norgren Co. Inform-A-Gram No, 
C20. 


A new precision grinding vise 
was designed to facilitate square 
grinding in two planes without 
removing part. The accurate, 
sturdy vise is outlined in a data 
sheet from the Producto Machine 
Co. Inform-A-Gram No. C21. 


The “Ground-from-the-Solid” 
process of producing drills from 
uniformly heat-treated mill length 
bars of hardened high speed steel 
is described in a booklet from Ace 
Drill Corp. Also mentioned are Ace 
Longboy, stub, Hi-Brinnel, car- 
bide and taper length drills. In- 
form-A-Gram No. C22. 


Cutters, reamers and _ special 
tools made to specifications by 
Special Cutter & Tool Co. are il- 
lustrated in a brochure. Also men- 
tioned are keyway and interlock- 
ing milling cutters. Inform-A- 
Gram No. C23. 


“Precisioneering and _ Produt- 
tioneering” is a 52-pager from 
Oberg Mfg. Co., Inc. Bulletin 261 
contains descriptions of numerous 
progressive E & I and ballast dies, 
thick material dies, special shape 
and form dies, and carbide slot or 
index dies. C24. 
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Fast, Accurate Mounting 


on Plastics... 


Tm * ACE ADAPTER TIPS AND LOCK LINERS 


‘unnat!! made from 52-100 long-wear bearing steel, provide a fast, accurate 
‘nana! method for portable or stationary mounting of drilling, tapping and 
other self-contained machining units on a jig or fixture. The threaded 
end of the drill bushing tip screws into the nose end of the drilling 
unit, Locking flanges on the tip fit under the shoulders of lock screws 
or lock strips on the jig, effectively holding the drilling unit in align- 
ment position and absorbing both the thrust and torque of drilling. 


* ACE-KELLER DRILL BUSHING TIPS 


ACE Precision Adapter Tips and Lock Liner Bushings are designed for 
fiberglass and plastic tooling requiring the use of automatic feed drill 
motors. The ACE adapter tip fits all standard automatic feed drill 
motors such as Keller, Aro, Buckeye, Quackenbush, etc. A close 
tolerance is maintained when drilling rivet holes in stainless steel, 
titanium, nickel and other hard or exotic metals. 


Stocked for immediate Delivery by Leading 
Tooling Specialists in Your Community 


Made by the Makers of 


ACE DRILL BUSHINGS 


CIRCLE INFORM-A-GRAM KEY NO. 75 
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U.S. and Canada 
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New KENDEX’ BB-7000 K-BARS 


...5 small diameter bars designed for precision boring 


The combination of a Kennametal* shank, three times 
as rigid as steel, and Kendex “throw-away” inserts, with 
three indexable cutting edges, provides many cost- 
reducing advantages for high precision boring. 

Small diameter K-Bars practically eliminate chatter, 
deflection, and vibration. As a result, they assure 
straighter holes, closer tolerances, and a better finish 
that often eliminates subsequent grinding. A K-Bar can 
often remove as much metal in one pass as a steel bar 
would remove in two or more passes. The ratio of length 
to diameter of K-Bars with Kennametal shanks exceeds 
the practical limits of bars with steel shanks. 

BB-7000 K-Bars are available in diameters from 34” 
through 1”, with minimum bore diameters ranging from 
.500” to 1.375”, and chip breakers made of Kennametal 
for better chip control. 

For more complete information—and a demonstra- 
tion of BB-7000 K-Bars—call your Kennametal Rep- 


resentative, or write KENNAMETAL INc., Latrobe, Pa. 
*Trademark 33600 


When purchased as a set, 
the five bars are delivered 
in a sturdy oak case for 
protection and convenient 
handling in tool rooms. The 
“package” also includes ex- 
tra inserts and spare parts. 


Five Sizes of BB-7000 K-Bars 
Positive Rake e Solid Kennametal Shank 


Diameter ¥%y" I” %” 3/,” 1” 
Length 6” 8” 8” 10” 12” 


Larger Diameter K-Bars available with adjustable heads. 
usSTRY AND 


ft. KENNAMETAL 
OC  ... Partners in Prograts 
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Catalogs... 


A slide-rule price estimator and 
weight calculator for use by tool- 
ing engineers, toolmakers, and 
purchasing agents is offered by 
Latrobe Steel Co. It lists the firm’s 
high speed steels, die steels and 
tool steels, and is yours for check- 
ing Inform-A-Gram No. C25. 


Adapter fittings, pipe thread 
and straight thread adapters for 
tubing system connections are out- 
lined in Catalog 4360 from Parker 
Fittings & Hose Div., Parker-Han- 
nifin Corp. The revised and ex- 
panded literature now _ covers 
straight thread adapters with new 
metal sealing rings. Inform-A- 
Gram No. C26. 


A new coolant system consisting 
of coolant container, dual control 
valve assembly, and dual tube as- 
sembly is featured in Bulletin 37- 
CA by Trico Fuse Mfg. Co. Check 
Inform-A-Gram No. C27. 


Three styles of air chucks for 
work or tool holding in rotating 
or nonrotating applications are de- 
scribed in a new bulletin from 
Erickson Tool Co. Inform-A-Gram 
No. C28. 


A new lubricating stick, contain- 
ing molybdenum disulfide solid 
lubricant in a resin binder, and its 
usefulness on grinding wheels and 
cutting tools is described in Data 
Sheet 128 from Alpha-Molykote 
Corp. Inform-A-Gram No. C29. 





The exclusive construction and 
design features of Zeh & Hahne- 
mann straight side double crank 
presses are highlighted in a bul- 
letin from Dechert Dynamics Corp. 
Interested? Circle Inform-A-Gram 
No. C30. 


A quick-change tooling system 
that reduces machine tool down- 
time and increases operating out- 
put is covered in a new brochure 
from DeVlieg Microbore Div. In- 
form-A-Gram No. C31. 


Unipunch universal punch and 
die sharpener is illustrated and 
described in Catalog 1125 from 
Punch Products Corp. For more 
information on this self-contained, 
portable, bench-type sharpener, 
circle Inform-A-Gram No. C32. 


The full line of constant horse- 
power infinitely-variable-speed 
standard milling spindles from 
Colonial Broach & Machine Co. is 
featured in Bulletin CMS-61. In- 
form-A-Gram No. C33. 


tips the 
balance? 


Our customers know that buying on quality 
pays off! They've weighed the price (sometimes a few 
cents more) against WHAT REALLY COUNTS. They've found 
cost-per-piece of drilled parts consistently lower and upkeep ex- 
pense invariably less with U.S. multiple spindle heads. They've 
found that quality materials and workmanship back up sound 


design in every U.S. head. 


They’ve proved it many times! 


UNITED STATES DRILL HEAD COMPANY 
5298 River Road « Cincinnati 33, Ohio 


Unrealistic pricing and price 
cutting can lead only to product 
degeneration. Our customers know 
that buying on quality pays off. 


US 


Adjustable and Fixed Center Mul- 
tiple Drilling Heads — Individual 
Lead Screw Multiple Tapping 
Heads — and Fixtures, 
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Catalogs... 


Press feeding magnets designed 
and engineered for handling 
blanks, stampings or formed steel 
parts are illustrated in a bulletin 
from Magni-Power Co. Inform-A- 
Gram No. C34. 


“Getting the Grip on Precision” 
is the title of Bulletin JR361 from 
Royal Machine & Tool Corp. It 
covers grip-lock, custom chuck 
jaws and special holding devices. 
Inform-A-Gram No. C35. 


Chuck and collet actuators, de- 
scribed as non-rotating air cylin- 
ders with a large center hole, and 
used to operate air and collet 
chucks, are described in Catalog 
30261 from Power Grip, Inc. Mark 
Inform-A-Gram No. C36. 


Whether to mill with conven- 
tional cutters or throw-aways is 
answered in an unbiased engineer- 
ing discussion Bulletin 4-61 from 
Wesson Co., 1220 Woodward Hts. 
Blvd., Ferndale 20, Mich. Write 
for free copy. C37. 
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SUPERMARKET STOCK 











ANOTHER SERVICE ANGLE—Enmergencies 
are something we can very well do without— 
especially when carbide dies are concerned! Emer- 
gencies can shake-up the production picture and 
smash the profit build-up! For example, you are in 
immediate need of a carbide piercing punch (or 
bushing). Job is—GET IT FAST! 

The Oberg customer solves the problem this 
special way—he contacts the Oberg plant! He 
knows that a complete size range of unground 
piercing punches (and bushings) is always avail- 
able, and that Oberg maintains a supermarket of 
unground carbide blanks for emergency die repair. 


Neg is something special! 


erg : Manufacturing cas Inc. 


FREEPORT, PA. ~~ 


Now available! NEW Bulletin 261 
describes Oberg dies, carbide components 
and services. Send for it today! 
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More than 450 boring bars, bor- 
ing heads, boring bar blanks, ar- 
bors, spacing collars, bearings and 
nuts, taper shank milling, drilling 
and boring accessories, are listed 
in the new Beaver Tool & Engi- 
neering Corp. catalog. Also fea- 
tured are Ogesto adjustable quick 
change tools designed for tape con- 
trol machines or conventional ma- 
chines. Circle No. C38. 


There are nuts galore in a new 
20-page catalog from the Grip Nut 
Co. The booklet contains lock nuts, 
clinch nuts, weld nuts, special nuts 
and semi-finished nuts and their 
size ranges, physical and mechani- 
cal requirements. Circle Inform- 
A-Gram No. C39. 


Five models of Natco hydraulic 
press brakes (200 to 500 tons) are 
covered in a bulletin from Na- 
tional Automatic Tool Co. Die 
lengths vary from 144 to 200.5”. 
Cycle time is from 15 to 22 see/ 
stroke. Daylight dimension for all 
models is 16”. No. C40. 


A hydraulically operated Meca- 
torn spinning machine for work- 
ing stainless steel and other high 
tensile steels up to 1” thickness 
and up to 10 ft dia, is outlined in 
a bulletin from C. W. Torngren Co. 
Inform-A-Gram No. C41. 


“The Reel Story” illustrates and 
describes Aero-Motive Mfg. Co.'s 
varied line of industrial reels for 
cords, cables and hose. Circle In- 
form-A-Gram No. C42. 


Sizes, capacities and special fea- 
tures of Ripley standard and mag- 
netic line and sump strainers for 
hydraulic applications are outlined 
in Catalog R-103 from Ripley 
Screen & Strainer Co. Inform-A- 
Gram No. C43. 
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Re MASTER Triples Valve Body Production 
,.. scrap Parts Reduced By Hundreds 
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Drill and Ream Each Bod 11 compact ¢ disconnes 
va 58 Holes ' oay aaric one-hand conner, pressure con- 
Micro Tool and Engineering Company, North Automatic locking tow. 
ar- Hollywood, California replaced six in-a-line Job Facts nection. Maximu ~_— 
and spindle drills with 4 new Burgmaster Bench @ One-hand opera 
lin Model six spindle turret drills to triple the Micro Tool and oe 
8 production of aluminum hydraulic valve bodies Engineering ° leneenieel action 
sted that required 58 drilled and reamed holes in Machine: Burgmaster Bench es 
ngi- each part. Two Burgmaster machines, using 10 Model 6-Spindle 
fea- of na es go cape ore SS 7 Turret Drill 
‘ replace the six in-a-line single spindle drills for 
lick drilling and reaming 58 holes from 1/32” (30 Parts: Aluminum Valve 
on- diameters deep) to 5/16” diameter. Spindle Bodies 
ma- speeds of 200 rpm permit .014 drilling effi- Operation: 58 holes drill and 
ciently to 5/16” depth. The other two Burgmaster ream each BLE 
units are used to drill and ream a variety of eat : CHANGEA 
hydraulic valve bodies. Savings on this project Holding: Box Jig with Drill waren lar makes. 
ew of 5 hours per part has been effected through bushing hangeable with all po ection con- 
Nut the elimination of load, unload, positioning and Former method: Six single spindle ie. eat one-hand aa instantly. 
uts drill change operations. The new 24 drill spin- drills nectS or disconnects 
: dles now take up only 60 per cent of the terchangeable 
1uts floor space required by the original six single Present method: 2 Burgmaster Tur- by Automatic aoe 
neir spindle machines. ret Drills bed One-hore oPtion 
ini- WRITE FOR LITERATURE covering machines and Advantages: Triples production, — 
“m- accessories including the Burgmaster AUTOMATIC eliminates scrap, 
Bench Model Turret Drill with power feed and cuts floor space, 
the new hand positioning table accessory. 66%. 
i Dealers located in principal cities. a 
ulic ’ 
ane Kearney & Trecker, C.V.A. Ltd., Sole Agents for Great Britain, British Commonwealth and Western Europe. 
Na- BURGMASTER CORPORATION IGHT THROUGH 
Die _ Smait Tool Div., Burg Toot Manufacturing Co.. Inc. STRA inside 
5 13226 S. Figueroa St., Box 311, Gardena, Calif. nrestricted flow. SOME hose. 
Phone: FAculty 1-3510 Phone, wire or write Dept.OA . minal pi ¢ media. 
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ley CARL WIRTH & SON, INC. , PERFECTING SERVICE CO. 


332 Atendo Ave Chorlotte, North Caroline 
1625 CLINTON AVE. NO. ROCHESTER 
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for HARDENING + BRAZING 
SOLDERING * FORGING + ANNEALING 
MELTING * SINTERING * WELDING 
REFINING * SHRINK FITTING 
CRYSTAL GROWING 


THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 
HEATING 


EQUIPMENT 


ELECTRONIC LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


@ Over 20 years of concentrated 
experience. 


® Over 5,000 installations. 


® Over 15,000 heating applica- 
tions resolved in our customer 
service laboratories. 


* This outstanding experience 
and know-how qualify us to 
prescribe the techniques and 
equipment best suited for your 
requirement. 


Contact our factory or your 
local IHC representative. 


Write for New 56-page catalog 
of exclusive features, 


facts and specs 


INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y 


Subsidiary of HATHAWAY INSTRUMENTS, 
CIRCLE INFORM-A-GRAM KEY NO. 801 
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MATERIAL: Grey cast iron. 
JOB: Bores three diameters; faces two surfaces; cuts one 
chamfer. 
TOOL: Eclipse multi-operation carbide tipped inserted blade cutter 
equipped with a replaceable bronze wear stripped pilot. 
RESULT: Finer finish, accurate size and absolute concentricity. 
Beek: m aM 


ECLIPSE COUNTERBORE COMPANY 


1600 BONNER AVE... DETROIT 20. MICHIGAN 
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— REST BUTTONS OF MANY TYPES 


To Save Time and Labor 
Has many tooling applications. Also used as jig feet, 
adjustable jacks and machine stops. Each has two hexagon 
jam nuts. Cyanide hardened. Black penetrate finish. 
QUARTER-TURN SCREWS 
Used extensively on jig and fixture work. 
Black penetrate finish. Soft. Seven Sizes. 
HEX-HEAD SCREW 
OTHER TYPES 
Include Press-Fit in 3 sizes. Cir- The latest thing in jig feet. Easy to 
cular Jig Feet and Jig Rest Pads install. Body length held. Black penetrate 
Send today for Reid's 
big free 88 page catalog, RE tome geless SUPPLY of oF 
listing 2,000 items needed 
MUSKEGON HEIGHTS, MICHICAN 


. ADJUSTABLE WITH JAM NUTS 
: 7 Four sizes. 

also available finish. 

in tool rooms. 
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Catalogs... 


New clamp assemblies and fix- 
ture components from Accurate 
Bushing Co. are outlined in Cata- 
log JF-61. To receive the catalog, 
which contains more than 1000 
ABC clamp assembly and fix- 
ture component items, circle In- 
form-A-Gram No. C44. 


Specifications on more than 400 
different types and sizes of pre- 
cision surface equipment are given 
in Catalog 840 from Challenge Ma- 
chinery Co. This larger edition also 
embraces granite surface plate 
equipment and semi-steel angle 
plates. Circle Inform-A-Gram No. 
C45. 


A new self-tuning, transistorized 
20-K line of ultrasonic cleaners is 
outlined in a bulletin from Acous- 
tica Associates, Inc. Advantages 
described are light weight, selec- 
table power levels, automatic load 
and liquid level compensation, on- 
off control, high over-all effici- 
encies, etc. Inform-A-Gram No. 
C46. 


A new Delta 7” grinder with 
Twin-Lite safety shields is the 
subject of a bulletin from Rock- 
well Mfg. Co.’s Delta Power Tool 
Div. Circle Inform-A-Gram No. 
C47. 


Clamps abound in Catalog 61 
from Wetzler Clamp Co., Inc. Cir- 
cle Inform-A-Gram No. C48 and 
see the newest in handscrews, 
clampettes, band clamps, pipe 
clamps and fixtures, spring clamps, 
etc. 


High speed drill presses, drilling 
motors, multiple head bases used 
in instrument manufacturing and 
secondary screw machine opera- 
tions, are outlined in a brochure 
from Electro-Mechano Co. Inform- 
A-Gram No. C49. 


Product development and new 
applications at the Yoder Co. are 
covered in a new metalworking 
equipment publication called “Yo- 
der Product News.” Circle Inform- 
A-Gram No. C50 for the first 
copy, or to be placed on the cir- 
culation list. 


A new 7” dia Milichex rotary 
indexing table that provides 
whole-degree angular indexing 
with an accuracy of \% sec of arc is 
the subject of Data Sheet X060-A 
from Michigan Tool Co. Inform- 
A-Gram No. C51. 


Specifications and case histories 
for the 10 tape controlled systems 
available on Burgmaster Corp. tur- 
ret drills are given in a booklet 
from that company. Models 2BHT, 
25AHT, 3BHT and 3BHT-B are 
highlighted. No. C52. 




















Model B (Wet or Dry) 
Dependable. Economical. Easily 
handles 5” rounds, 10” flats. 





End mills, Hi-Roc drills, spiral 
flute drills, reamers, ground cut- 
ters and uniflute countersinks are 
listed in Bulletin 102 from M. A. 
Ford Mfg. Co., Cs3. 





is 
Speaks for itself in 


ANY SHOP! 














Model M (Mobile). 
Rolls to the job, —. or out. 
Capacity: 5” x 























Johnson Adjustable Stock Stand. 
Provides rigid, safe work support. 


The Big Model J. (Wet or Dry) Fast. Lyn Accurate. 


Capacity: 10” rounds, 18” 


The big, dependable Johnson delivers more saw for less money. 
It easily and accurately handles anything in your stock pile: 
rods, angles, tubes, heavy rounds, irregular shapes, and flats. 
Whatever model fits your production requirements, you'll 
find Johnson versatility will boost your production and lower 
your metal cutting costs. Today, the Johnson saw speaks for 


itself in thousands of progressive shops... 


~— 







Eastern Distributor 
R. 3. R. KELLY CO. 

Hale Bldg., 51 Main St. 
East Orange, 


N. J. 
CIRCLE INFORM-A-GRAM KEY NO. 81 


why not yours? 


MANUFACTURING 
oP 


CORPORATION 


1015 BARNES STREET, ALBION, MICHIGAN 


Mid-Western Distributor 


Western Distributor 
HASTINGS DISTRIBUTORS 


1605 Solano Avenue 
Berkeley, Calif. 


W. Q. LUNDMARK 
75 N. Broadway 
Des Plaines, Ill. 
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A low-speed version of Servo- 
Catalogs ses Tek Prod. Co.’s versatile line of 7 S} 
. Pen speed indicating systems is de- ke ria eee M 
ay cage ag or scribed in a catalog from the com- ee Gusher aES s = 
sleeves, ones, molded discs and pony. The new mene indicates P we production “ 
accessories. It’s available through specds of 10 rpm and bower wan - cost? | 
infocus A~Gleam Me. C34 from accuracy of better than 2%. In- eae gat . 
The Carborundum Co. form-A-Gram No. Cs6. rs 
Bulletins on general purpose 3 week for 
grinding wheels and plain cylindri- A new line of valve-in-head tan- mi 
cal grinding wheels from Simonds dem cylinders, type BVT, is fea- Co 
Abrasive Co. are available through tured in a brochure from Allenair in 
Inform-A-Gram No. C55. Corp. Circle No. C57. du 
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Anyone interested in increased Ze 
production, protection of machines fri 
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and quality improvement should ei 
find a 32-pager from Machinery 
eal Electrification, Inc. worthwhile. | 
i Title of the booklet is “Cutting col 
Production Costs with an MEK ar 
Load Control.” C58. ret 
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& SKINNER ELECTRIC VALVE DIVISION, New Britain, Conn. 
¢ increases second operation work as much as 30% 


with SYNTRON PARTS FEEDERS 


A recent improvement developed by Brown & Sharpe Company, Providence, Rhode Island, is 
the automated loading of automatic screw machines. This improved method which drastically 
improves loading efficiency utilizes Syntron vibratory bowl-type Parts Feeders which auto- 
matically supply parts in an oriented single-line, rate-controlled feed through a Brown & 








Sharpe designed automatic turret loading arrangement to a Skinner Power chuck. Skinner 
Electric Valve Division management says, “‘The Syntron Parts Feeder is very versatile and 
will accommodate parts of different size through the same Feeder. It is also trouble-free.”’ 
With regard to their performance, Skinner Electric Valve offers, “Installations of this equip- 
ment in the field have increased the efficiency on second operation work as much as 30%.” 


For your parts handling application, why not investigate the possibilities of Syntron electro- 
magnetic vibratory bowl-type Parts Feeders. 


Write for a Syntron catalog section on Parts Feeders 
and the name of the representative near you. 





SYVTRON 














Battery Chargers 


Vibratory Feeders 
CIRCLE INFORM-A-GRAM KEY NO. 82 


Transfer & Storage 
Parts Feeders 


Bulletin 12D introduces the new 
H & G style 152 DMS die head 
with five chasers and cites advan- 
tages of five chaser heads over 
four chaser heads. Circle Inform- 
A-Gram No. C59 for this brochure 
from Eastern Machine Screw Corp. 


Complete specifications and de- 
tails on a new double-end internal 
grinder are furnished in a folder 
from Bryant Chucking Grinder 
Co. Inform-A-Gram No. C60. 


Bulletin R-206 from R. K. Le- 
Blond Machine Tool Co. tells the 
story of the 21 and 24” Regal en- 
gine lathe. Check Inform-A-Gram 
No. C61 for your free copy. 








N 
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Space Age 
Measurement 
to be Advanced 


An Institute of Metrology has 
been established to introduce stu- 
dents to the modern requirements 
for precision measurement de- 
manded by space age technology. 
Comprehensive one-week courses 
in linear metrology are being con- 
ducted under the direction of John 
A. Harrington, noted author and 
lecturer in the field. 


In addition to using many com- 
mon laboratory instruments, the 
students will be introduced to a 
Zeiss interferometer and _ link 
fringe count micrometer capable 
of measuring to one-tenth of a 
millionth of an inch. 


Subjects covered in the training 
course include: necessity for stand- 
ards, traceability and government 
requirements, derivation of stand- 
ards, human factors in standards, 
instrumentation, comparative in- 
struments, absolute instruments 


| AUTOMATICALLY } 
I The i 


Model 9ors 
Universal ‘ 
Automatic 

Flute 
Grinder 


MAKES TOOLS 
With Straight 
or Spiral Flutes 


IN MINUTES 


Saves Money 
Because i 


FLUTED TOOLS F 


Cutters * Millers * Taps * Reamers 


[MADE AUTOMA TICALLY J 


are Economical 
Get details on Miller and Grinder 


[ WARDWELL Mfg. Coy 


3809 Ridge Rd., Cleveland 9, O. 


Rae ee ee ee 
CIRCLE INFORM-A-GRAM KEY NO. 831 





and sources of error. 

Each class is limited in enroll- 
ment to assure each student full 
opportunity for individual partici- 
pation. 
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Additional information concern- 
ing MetroLonics Institute of Me- 
trology is available from Metro- 
Lonics, Inc., 2201 N. Hollywood 
Way, Burbank, Calif. 








with Roussenw— 


DOUBLE-CRANK PRESSES | 















SPEED UP PRODUCTION with 
these versatile 40-ton presses. 
Large bed and ram areas make 
them ideally suited to handle 
wide rolls or sheets . . . do multi- 
ple punching, steel-rule die work 
and other high output opera- 
tions. For rapid, shockless start- 
ing and stopping, presses can 
be equipped with electrically 
controlled “Econo-Air’ friction 
clutch... Ask for new catalog. 














No. 4B OBI with 
“Econo-Air” clutch. 


STRAIGHT SIDE ~Die 
space up to 24 in.; 
bed space up to 6 ft. 
between uprights. 


SERVICE MACHINE “aii | Rousselle Presses are sold exclu- 


Mfrs. of Rousselle Presses Sively through Leading Machin- 
2310 WEST 78TH STREET + CHICAGO 20, ILLINOIS ery. Sealers. 


CIRCLE INFORM-A-GRAM KEY NO. 832 











Standard Brinell 
testing machines. 
Direct reading, long 
stroke, and many 
other modifications 
available. 





DUCTILITY 





Hydraulically powered 3/16- 
inch capacity sheet metal 
testers have up to 30,000-Ilb. 
load. 






Special Models Too! 





FOR THE 


DEVON vir 
BEST BUY MACHINES 


TENSILE 





Hand-operated portable 
tensile tester has 4,000 Ib. 
capacity. Hydraulic bench 
models have up to 40,000- 
lb. capacity. 





Write today for more information. 


DETROIT TESTING 
MACHINE COMPANY 


9386 Grinnell Avenue, Detroit 13, Michigan ques 
CIRCLE INFORM-A-GRAM KEY NO. 833 
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GREENLEE AIR-FEED AUTOMATICS 
BENEFIT ‘“ELECTROLUX”’ FOUR WAYS... 





MACHINE . . . 1”-6 Automatic Bar Machine 
Air-Feed — Feedout on index and in 3rd po- 
sition during machine cycle. 

TOOLING . . . Carbide Tipped 
MATERIAL... 1137 

STOCK SIZE . . . 13/32” rd. 





TOOL SLIDE STROKE .. 1-9/16” at .0097” 
feed. 

SPINDLE SPEED . . . 2540 rpm 270 sfm. 
MACHINE TIME . . . 5.8 seconds. 
ESTIMATED GROSS PRODUCTION... 

620 per hour 








1. Roller turn .327" dia. chamfer 
.0097 feed 270 sfm. 





2. Support, form .366" and 
375" diameters .0012 feed 270 sfm. 














3. Feed out to length. Support = 


dia. .0015 feed 270 sfm. 
Form .315" dia. 

















4. Face, support, form .288" and 
.245" diameters .0097 feed 123 sfm. 
0014 feed 270 sfm. 











5. Support, form undercuts and front 
end of next piece .0012 feed 270 sfm. 














6. Cut off .0018 feed 180 sfm. 








PROOUCTION MACHINERY 


Y Eliminate stock pushers... 

WJ Eliminate scoring of stock... 

J Reduce downtime during set-up... 
Y Provide extra length feed-out ... 


The part is a 6-7/8” long armature shaft used in 
the “Electrolux” vacuum cleaner. It demonstrates 
how effectively Greenlee Air-Feed Automatics 
and carbide tooling can team-up to increase 
production and reduce costs. The shaft is ma- 
chined from 13/32” S.A.E. 1137 steel at a gross 
production rate of 620 pieces per hour. Recom- 
mended cutting speed for high speed tooling is 
120 sfm. The rate was boosted to 270 sfm with 
carbide-tipped tooling. Sequence of operations 
is shown at the left. 


Note how the stock is partially fed out on the 

index and to its full length in the third position. 

This provides for the most effective tooling 

arrangement. Greenlee Air-Feed Automatics 

permit greater job versatility and assure added 
profits. See your Greenlee repre- 
sentative or send us a print of yout 
high-cost problem-part. 





GREENLEE BAOS. & CO. 


Write for 
your copy of 





1975 MASON AVENUE 
ROCKFORD, ILLINOIS 


SINCE 1863 


Catalog A-405 


af 


e|® | | 


COMMERCIAL CASTINGS 
TRANSFER MACHINES »* SPECIAL MACHINES » AUTOMATIC BAR MACHINES # WOODWORKING MACHINES AND TOOLS e« OIE CASTING MACHINES « TRIM PRESSES »* HYDRAULIC AND HAND TOOIS 
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hy Ampex uses 





TOMPARATORS 


The new Ampex AR-300, developed principally for military and 
scientific applications, is the only recorder capable of covering a 
4-megacycle bandwidth. It can capture and record phenomena 
beyond the range of any equipment in use today. 


The most vital component in the AR-300 is its rotating recording 
head, designed to achieve the high, head-to-tape velocity re- 
quired for wide band response, yet maintaining a relatively low, 
reel-to-reel speed. 


Nothing in the manufacture of the AR-300 proved as critical as 
the production of this head. Most of its parts did not lend them- 
selves to conventional inspection methods. While .0001” toler- 
ances had to be maintained, Ampex standards call for inspection 
equipment capable of at least 10 times the required accuracy. 


This inspection problem was finally solved when the task was 
assigned to a Nikon 6 Optical Comparator. Not only did the 
Nikon Comparator provide the exact measurements required dur- 
ing ‘in-process’ inspection, but it also permitted consistent dupli- 
cation of these measurements, time after time. 


Today, the Nikon 6 has a permanent position on the AR-300 pro- 
duction team. Furthermore, there are now five additional Nikon 
comparators serving Ampex in other production projects, and in 
development—helping to maintain the high quality standards for 
which Ampex products are justly famous. 


Why not investigate what a Nikon comparator can do for you? 
Write for complete, illustrated catalog to Dept. Tr. 


ee NIKON INCORPORATED, 111 FIFTH AVE., NEW YORK 3, N. Y. 
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Rp Product News 


Carbide End Mills 





A new carbide end mill for high 
alloy steels is made of special 
grade carbide to withstand shock, 
and is ground to a super-finished 
edge with negative rake. Avail- 


able in sizes ‘32 to %4” dia, the 
end mills are preformed for econ- 
omy. Write the manufacturer 


Starlite Industries, Inc., 58th & 
Market Sts., Philadelphia 39, Pa., 
or circle Inform-A-Gram No. Pl. 


Broken Tap Remover 


You may not have Aladdin’s 
lamp, but you can disintegrate 
broken taps, drills, reamers, etc. 
to remove them from holes in ma- 
chined parts, castings, or dies. 
The newly perfected machine for 
doing this is entirely self-con- 
tained, essentially a bench model, 
but available with a portable cab- 
inet which converts it into a floor 
model. For exceptionally large 
castings, the head can be removed 
and chucked into a radial drill 
with only a simple grounding re- 
quired between the two machines. 
For further description, write Jif- 
fy Tool Supply Co., Inc., 1503 E. 
11 Mile Rd., Royal Oak, Mich., or 
circle P2. 
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Steel Die Sets 





All steel die sets in 216 different 
combinations of sizes and thick- 


nesses are now available in stand- 
ard models. The torch cut die sets 
are suitable for most precision 
requirements. They’re equipped 
with hardened and honed Lamina 
steel shoulder bushings, hardened, 
ground and lapped Lamina tool 
steel guide pins and grease fittings. 
Wheatley Economy Die Sets, Inc., 
1627 W. Fort St., Detroit 16, Mich. 
ships the die sets completely as- 
sembled. Write them, or circle In- 
form-A-Gram No. P3. 





Fine Pipe Threads 


New Besly Taper Pipe taps are 
recommended for use with most 
stainless steels, steel forgings and 
castings, low carbon steels, leaded 
steels, free-machining steels, zinc 
and aluminum die cast, aluminum 
and some bronzes. The taps are 
credited with minimizing stop 
lines, producing an accurate thread 
and assuring pressure-tight joints. 





Longer tool life and uniform cut- 
ting action are also claimed by 
Besly-Welles Corp., South Beloit, 
Ill. Write them, or check Inform- 
A-Gram No. P4. 





No Spindle Stopping 

Airflex collet Actuator closes 
and releases flexible rubber collet 
chucks without stopping the spin- 
dle. The unit consists of the ac- 
tuator cylinder, spindle sleeve and 
nose piece, and threads onto any 
2% x 8” threaded lathe spindle. 
The actuator produces a grip 22 
times greater than air line pres- 
sure with a %” stroke. Chucks 





(nn 

open or close instantly at tull spin- 
dle speed. Positive length control 
is obtained through use of a fixed 
stop in the hollow spindle. No ac- 
tuator bar is needed, and full 1%” 
spindle capacity is available for 
feeding bar stock or for rapid ejec- 
tion equipment. Write Wil-Numat 
Corp., 411 S. Hindry, Inglewood 1, 
Calif.. or mark Inform-A-Gram 
No. P5. 
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SURFACE FINISH MEASUREMENT 


SELF ADJUSTING 


FULL SIZE 









PIEZOELECTRIC 
CERAMIC \_ 











\— FRICTIONLESS 
HINGE 


a 
“SKID 
DIAMOND STYLUS 


PICKUP DESIGN 
PICKUP DESIGN 


The heart of any surface finish measurement instrument is the 
This component determines the performance and ver- 
satility of the gage. The above design illustrates the most 
advanced pickup available. In many respects similar to a 
high fidelity phonograph cartridge, it employs a piezo-electric 
ceramic element, which is unaffected by temperature, humidity 
and other environmental factors. The flexing of this ceramic 
converts the variations in surface finish height into an elec- 
trical signal. 


pickup. 


The self adjusting viscous coupling assures operation from a 
true neutral point and prevents excessive stylus pressure with- 
out critical leveling of the pickup. This feature also reduces 
the number of skids required. The inherent simplicity of the 
pickup design reduces maintenance as well as the initial cost 
of the equipment. The small size of the basic pickup eliminates 
the need for many special types or adapters. Other pickups 
are available which permit measurements on very small or 
narrow areas, flanges, thread flanks, gear teeth, small internal 
diameters and “‘O”’ ring grooves. 


All other Roughness Meter items, amplifier, mechanical trace 
and skidless trace, make use of similar advanced designs. 


Write for information or a demonstration. 


Clevelan oo’ INSTRUMENT COMPANY 


A SUBSIDIARY OF THE BENDIX CORPORATION 


6220 East Schaaf Road « Cleveland 31, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 871 














NEW! 


HANDY 
ADJUSTABLE 


RISER 
BLOCKS 


U. S. PAT. 2-783-963 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 
right height odds and ends. 


HANDY RISER BLOCKS 


@ Give heights from 34” to 234” in VY” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 


Open account shipments to rated companies. Otherwise, payment | 
with erder, please. No C.0.D.’s. Ohio customers add 3% sales tax. | 


ee) 


HANDY PRODUCTS 
| °.O. Box 3537T, Cleveland 18, Ohio | 
: Gentlemen: Please ship ............... pairs of RISER BLOCKS. 
| MEE Sc paqucs aoe nckslse diets nen esubaawanelesiee seewweeia | 
| SORE Pe peere AT RO AeT WR 6 | 
RN os is ee Serie Pa a ate alt ns el beuln Selent ie ae a 
; BREE om n eee ne 2eae....<. I a dantdsuee | 
| 





ELDORA 














356 BOSTON POST ROAD ® 
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DO" 
HAS ovER TOOT 


GUN DRILLS IN STOCK 








"all dig 
S. 
in dia, limits 


” ...there’s ONE to LOWER YOUR 


' HOLE COSTS! 


ELDORADO'’S constant inventory of popular 
size GUN DRILLS is keyed to the needs of the 
industry, designed to the most exacting spec- 
ifications! Made to produce economically, 
straight, round, accurately located, finely fin- 
ished holes ... FASTER, In One Single Oper- 
ation. 


Our years of accumulated GUN DRILL mak- 
ing experience and knowledge, plus a com- 
plete research and engineering department 
are yours to take advantage of. 


Get these important benefits 
with ELDORADO 


The world’s largest manufacturer of GUN 
DRILLS—exclusively. 

e Acomplete choice of sizes, lengths, types. 

e Eliminate secondary operations—reaming, 
honing, grinding. 

e@ Save your company money by reducing 
“‘cost-per-hole.”’ 

e Drill most materials—aluminum, cast iron, 
brass, tool steel, stainless, etc. 

e@ Drill any shaped part to any depth (some- 
times interrupted holes or across existing 
holes). 

e@ Drill shallow or deep holes to precision 
tolerances. 

Since these extras cost you no more... 

your best bet is an ELDORADO GUN DRILL 





ELDORADO specialized engineers, backed by re- 
search facilities are available to assist you on spe- 
cial ‘HOLE’ problems. WRITE TODAY! 





MILFORD, CONNECTICUT 
CIRCLE INFORM-A-GRAM KEY NO. 872 
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Product News 


Photocell Reader 


Originally designed for use with 
Rheem’s advanced numerical po- 
sitioning controls for machine 
tools, the reader is now available 
for punched tape reading. Tran- 
sistorized for long life, the sensing 
element is one piece of silicon 
with eight information signals and 
one timing track channel. Focus- 
ing problems, often encountered 
with a separate photocell for each 








channel, are eliminated. Reading 
speed is 100 characters/sec, ac- 
cording to Rheem Mfg. Co., Elec- 
tronics Div., 5200 W. 104th St., 
Los Angeles, Calif. Inform-A- 
Gram No. P6. 


Missing Parts Detector 


r 





Protection of expensive dies and 
machinery against damage or pro- 
duction of scrap because of mate- 
rial or a part being out of place, 
is afforded by a new missing parts 
detector. The new unit features 
a high-impedance feeler assembly 
that’s not affected by water, oil, 
and other substances. The detector 
automatically senses non-ejection, 
misfeeding, buckling, end-of-ma- 
terial and overloading, and stops 
equipment instantaneously. 

For complete literature, write 
Wintriss Controls, Div., Industri- 
onics Controls, Inc., 20-24 Vandam 
St., New York 13, or circle Inform- 
A-Gram No. P7. 


Variable Speed Drives 


TOOLING & PRODUCTION 





with MOTOR 


Series 400 redesigned Zero-Max 
variable speed drives for fraction- 
al hp applications show important 
improvements in Zero-Max drives. 
Built-in overload protection with 
safety disconnect, a new lever con- 
trol for fast and precise speed 
setting with no slippage and im- 
proved venting of motor, which 


Vise Debut 


WITH MOTOR AND ctanMeAD -* 


decreases heat rise are featured, 
Also new is a larger input shaft on 
the smaller models for easier 
adaptation of pulleys and acces- 
sories. Write the Zero-Max Co, 
2845 Harriet Ave. So., Minneapolis 
8, Minn., or check Inform-A-Gram 
No. P8. 





A new gang vise, used on 
a miller, having air feed and 
which turns out 10 pieces in 
25 sec in a complete cycle, 
features a new compensating 
jaw assembly that assures 
even and powerful pressure 
on a multiple number of 
pieces although varied in 
size. Springless clamping and 
compensating cams transmit 
unlimited positive line pres- 
sure. The easily removable 
and replaceable work com- 
pensating jaws can be ground to 
hold special shapes with extreme 
adaptability. In stock are a num- 
ber of jaws for holding from six- 


Speedy Drilling and Tapping 


Drilling efficiency is now as- 
sured with fast-acting, quick set- 
ting and accurately traveling Hol- 
omatic units. The Models 22, 42 
and 62 are designed for automatic 
drilling, tapping, threading, facing 
etc. They can be used as compo- 
nents on special machines indi- 
vidually or grouped. They come in 
three power and feed styles: air 
hydraulic, balanced air and hy- 
draulic. A work range covers %8” 
dia in steel and 1” dia in wood with 
a tap capacity of 7/16-14 in steel. 
For more information on these 





teen Y pes to jar of 1” dia. All 
parts are interchangeable. Write 
Lassy Tool Co., Plainview, Conn. 
Inform-A-Gram No. P9. 





units (with spindle speeds of 400 
to 8000 rpm and 4000 to 20,000 rpm 
with speed increaser) write Hause 
Machines, Inc., or circle Inform-A- 
Gram No. P10. 
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Perforators, Die Buttons, 
Punch Holders, Sleeve 
Supports, Guide Bushings, 


Perforating Sets _ 
er 


—— 





al 
rr 


For metal, plastic and 
printed circuit piercing 
specify Durable perfo- 
rators and sleeves. 
Perforators uniformly 
hardened, precision 
j ground, heads double 
drawn. 


Support Sleeve For Bor, 
Rod, Tube piercing. 











Support Sleeve 
& Punches 











NEW CATALOGUE TELLS 
DURABLE STORY. 
WRITE FOR NO. 110. 





Sleeve and Punch for 
Metal, Electronic 
Printed Circuits. 








Perforating 
Set 





id nted 


DURABLE PUNCH & DIE COMPANY 


9030 South Hermitage Ave., Chicago 20, Illinois 





CIRCLE INFORM-A-GRAM KEY NO. 891 





SPELLMACO SPOTTERS 


A matched set of transfer punches for tool- 
makers, machinists and tool cribs. 







Used for transferring location of thread 
ed, drilled and reamed holes, slugs 
blanks, etc. 


Precision made of finest tool steel care- 

fully heat treated and tempered for long 

life. .0025 undersize to facilitate use— 
black oxide finish. 


Set No. 3-17: 28 punches with in- 
dexed stand — sizes 3/32” to 2” by 
1/64” plus handy 17/32” size—length 
4%”. PRICE only $19.40 


Single sizes available. 


R. L. SPELLMAN CO. © Urbana, Ohic 
CIRCLE INFORM-A-GRAM KEY NO. 892 








TUMBLING MEDIA 
fox Deburring and Finishing 


Preforms in over 300 shapes, sizes and bonds for all 
barrel and vibratory operations. 
¢ Finest bonding materials 
© No “roll-over” of burrs 
¢ Minimum media fracture 
~~ ose 





pr 
Free lab service reports proper media for your parts. 





Write today for our Tumbling Media File. 


Fortune Industries, Inc. 


CHELSEA, MICH 





11770 DEXTER RD 
Phone GR. 9-3621 








CIRCLE INFORM-A-GRAM KEY NO. 893 
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UP TO 60 
TAPPING CYCLES 
A MINUTE! 


Mounted by direct drive to 


self-contained gear box 


@ Adjustable arm and 
bracket type spindle 


assembly. * 


@ Table and knee as 
sembly adjusts 14 
along column 
@ Separate coolant 


system. * 


@ Pressure and heat 


feed 





compensating 


control valve 


ONLY 
$6,050.00 


F.O.B. 
A low cost leasing 


Factory 


plan also available 


hydraulically powered 





J Not in price of basic machine. 


It's the all NEW. 


DEKA-DRILL 


14 SPINDLE HIGH SPEED TAPPING MACHINE 
Makes short work of the biggest tapping 


jobs. Taps 14 holes simultaneously. Per- 

forms up to 60 cycles a minute at 1600 

RPM. 14 spindles adjust in any pattern 
within head area of 7%," x 12%". A larger area can be 
reached by using adjustable outboard bearing spindles. 
A template cluster box with slip spindles can also be pro- 
vided. All component parts are rated 20% to 25% beyond 
capacity. Little maintenance. Free time and process studies 
available on request. Made in U.S.A. 


clip this coupon to your letterhead TODAY! 


PRECISION 


Pr ee eee ee ee ee eee errr errs esses: 

















' PRECISION TOOL & MFG. CO. OF ILLINOIS : 
: 1305 S. Laramie Avenue / Cicero 50, Illinois Tp-61 : 
: (] Send Bulletin 146. (] Have a representative call. : 
: NAME___ ’ 
; FIRM___ ; = EEE 

1 <i 

1 ADDRESS___ : ee : 

1 CITY — > = = fi 

' 


CIRCLE INFORM-A-GRAM KEY NO. 894 
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Product News 





Bridled Brushes 


Structural steel shops and many 
other heavy-duty metal-cleaning 
tool users will be interested in a 
new line of bridle-equipped wire 
brushes from Osborn Mfg. Co., 
5401 Hamilton Ave., Cleveland, 
Ohio. To assure faster cut and 
longer life for metal finishing and 





cleaning, the bridles compress the 
brush face for a greater cut and 
reduction of flare. They are es- 
pecially designed for use with 
highspeed air and electric tools. 
For weld scale removal, tank and 
drum cleaning, corrosion and rust 
removal, structural steel cleaning 
and paint removal and a host of 
other applications, the bridle is 
easily removable. Write the com- 
pany for Bulletin 334, or mark 
Inform-A-Gram No. P11. 


Self-Centering Tool 





A new funnel-nosed tool will 
self-center round, square or rect- 
angular stock and center drill it 
for machining or grinding. It can 
be used for center drilling, center 
reaming, pipe reaming etc. The 
spring-loaded tool’s outer housing 
holds stock firmly in position as 
spring pressure is forced against 
the stock. In a lathe the outer 
housing rotates with the works, 
while the inner shaft containing 
the center drill is locked in the 
tail stock. The procedure is re- 
versed in a drill press. Write The 
Raymond Paslawsky Co., 201 
Morehouse Hwy., Fairfield, Conn.., 
or circle Inform-A-Gram No. P12. 


Flatness in Lapping 


Extreme flatness and mi- 
croinch surface quality in 
lapping and finishing piece 
parts on a volume basis can 
be accomplished without 
awkward holding devices or 
magnets with a new 36” 
Gyro-Matic precision flat 
lapping machine. Model SP- 
F888-36PN features pneu- 
matic lifts which automatic- 
ally apply correct pressure 
for lapping a wide variety 
of materials. Spitfire Tool & 
Machine Co., 2931 N. Pulaski 
Rd., Chicago 41, Ill., or In- 
form-A-Gram No. P13. 











New Twist In 
Drill Bushings 





You can now eliminate a sep- 
arate lock screw for anchoring slip 
renewable-type drill bushings in 
place by using the ingenious new 
Un-A-Lok lock liners. These come 
with ground or unground OD, or 


Perfect Holes 


Model VT-1 hand tapping ma- 
chine is said to produce tapped 
holes quickly. The unit allows ex- 
treme flexibility in tapping and 
great freedom of action. An opera- 
tor can instantly swing the tap to 
any point on the table and even 
beyond it in case of large parts and 
overhanging fixtures. A floating 
arm glides the tap into true hole 
center without pushing or tugging, 
and the counterbalanced column 
is raised or lowered instantly and 
effortlessly. The tapping machine 
requires low torque, reduces lead 
distortion, produces straight holes 
and eliminates tap breakage. Write 
Producto Machine Co., 990 Housa- 


TOOLING & PRODUCTION 


























with special knurled OD for use 
in plastic tools. Permanently in- 
stalled, they accept the standard 
bushing which is locked in or re- 


moved by a simple finger-tip 
twist. During drilling, the bushing 
is retained securely by rotation 
of the drill. 

Use of the new lock liners pre- 
cludes necessity for costly layout, 
drilling and tapping of lock screw 
holes — thereby reducing tool 
costs and speeding completion of 
tooling. For the new American 
catalog, listing the liners write 
to American Drill Bushing Co. 
5107 Pacific Blvd., Los Angeles 58, 
or circle Inform-A-Gram No. P14. 





tonic Ave., Bridgeport 1, Conn., 
or mark Inform-A-Gram No. P15. 
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with 


G. A. S. 
UTILITY 
AIR HEATER 


A complete package unit, modern as to- 
morrow in both design and performance, 
this new direct gas-fired line of industrial 
heaters comes to you complete with control 
cabinet, temperature and safety 
ments, fan and motor, wired for immediate 
operation. Can be furnished for remote con- 
trol wiring. Capacities range from 125,000 
BTU’s/hr., to 4,000,000 BTU’s/hrs.,—temper- 
atures to 600°F. in standard models and to 
1,000°F., in famous G.A.S. Rapidry Models. 
Features injector type atmospheric type 
burners (combination gas-oil burners when 
desired), heavy-duty industrial type blower, 


instru- 


and electrical ignition. Exceptionally quiet 


operation. 


Request complete information. 


Model 409H illustrated. 
Capacity 2,000,000 BTU’s/hr. 
Complete with controls. 
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SIGMER HO. 49 


GAS APPLIANCE SERVICE, INC. 





Heat Process Engineers 








1936 West Balmoral Avenue, Chicago 40, Illinois 


Representatives in Major Industrial Areas 





CIRCLE INFORM-A-GRAM KEY NO. 911 





Check These Valuable Technical Books! 


Manual of 
Machinability and 
Tool Evaluation 


by Antoni Niedzwiedzki 
Machining Consultant 


TYPICAL CHAPTER COVERAGE: 
Tool Life Formulas . . . Tool Life 
Criterion . . . Chip Load and Work- 
piece Hardness . . . Tool Geometry 
.. + Test Records . . . Tool Inspec- 
tion . . . Machinability Classification 
. . » Machine Tool Selection. 

The Manual contains a wealth of 
examples and forms for Development 


Sheets . . . Recommendation Sheets 
... Crossed Charts . . . Tool Life 
Tables . . . Graphs and Drawings... 


covering work with Carbides and HSS 
on Cast Iron and Steel. 

This is a reference book and is wire 
bound to lie flat at any page for 
easy reference 


$6.00 per copy 





Die Designing 
and Estimating 


Fourth Edition 

368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
Practical Points in Die Design and 
Construction. Comprehensively in- 
dexed. 

TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock .. . 
Step-by-Step Design of the Basic 
Dies . . . Short-Run, Lamination 
and Progressive Dies . . . Detailed 
Descriptions of Many successful Dies 
; Effective Use of Inclinable 
Presses . . . Factors Affecting Per- 
forator Life and Failure . . . Deep 
Drawing Techniques . . . Blank De- 
velopment Time-Unit Values 
for Estimating Die Cost . . . Deter- 
mining Required Press Capacity 


$7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 


HUEBNER PUBLICATIONS, INC. 


P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 
Gentlemen: Please ship as soon as possible 

——copies of “Manual of Machinability . 
——Copies of “Die Designing . . .’’ 


pments to rated 
O.D’s. OF 


at $7.50 per copy, postpaid 


companies. Otherwise, payment with 
> customers add 3% sales tax 


. .’ at $6.00 per copy, postpaid 


Zone State 





ANNOUNCING 


THE HOLOMATIC 


COMPACT:, 


SIZE 
AIR AND 
HYDRAULIC 
POWERED 


FEED UNITS _~ 


© Built-in Versatility 

© Amazing Power to Size Ratio 

* Quick Speed Change Drive 

© Adjustable Rapid Travel Distance 
* Adjustable Stroke Length 

* Adjustable Feed Rate 


* Wide Work Range 
(1/64 to 3/8” drill and No. 0 
to 7/16" tap in mild steel) 











MACHINES, 







3 Models...3 Power-Feed Styles 


The new Holomatic family of “compacts” . . . the 
Size ‘J’, are self-contained, reciprocating quill 
type power-feed units for use on production drill- 
ing, reaming, facing, tapping, threading operations. 
Used individually or in groups with manual or 
automatic cycling. Available in 3 “compact” models 
with 3 power-feed styles with built-in cycle and 
movement control systems to meet every con- 
ceivable need more efficiently and economically. 


Write Today . . . for in-plant demonstration 
... or additi | information, specificatio 
and low, low prices on the new series"J” units. 








INC. 
MONTPELIER, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 912 








ACME TAPS 


From Stock! 
HIGH PRODUCTION TYPE 


with Exclusive 
“Lead Screw Pilot” 


Improve Acme Tapping with Single 
Pass Acme Taps. Eliminate Shaved 
Threads, Improve Finish, Reduce 
Machining Time. 





5850 Marshall St., Oakland 8, California 





OUR 23RD YEAR 


_CIRCLE INFORM - A-GRAM Key NO. ot 


Every Shop Should Own One 









No distortion — 
even on Ye" stock! 
MODEL “C” 


KNURLMASTER 
Bass Hand Knurler 


For small production runs on 
¥e" to 1” stock. Exclusive 
screw design gives perfect 
knurl pattern. Furnished with 
3 hardened straight or dia- 
mond pattern knurls of stand- 
ard 4%” dia. Forged steel 
frame is self-centering. Write 
for illustrated folder. 


ROCKWIN MANUFACTURING CO. 


80A MAGNOLIA AVE., WESTBURY, LI.. 
CIRCLE INFORM-A-GRAM KEY NO. 922 









“CHROME-LOK 
New DIAMOND PINS... 


25 Sizes in 0.010 increments, from as small as 
0.020 to 0.500” offer a low cost solution to 
prewaien jig and internal grinding of small 
oles. Diamond grains are permanently surface 
aft by an exclusive 
Chrome-Lok process for maximum strength, 
precision and tool life. Two grit sizes—80/100 
for faster metal removal: 200/240 for finishing 
—all with cylindrical heads. 
Write today for complete information. 
Dealer Inquiries Invited 


TITAN TOOL SUPPLY CO. 


Box L, 68 Comet Ave., Buffalo 16, N. Y. 











CIRCLE INFORM-A-GRAM KEY NO. 923 


Product News 





Ultrasonic Cleaner 


Maxson is L & R Mfg. Co.’s 
answer to the need for an eco- 
nomical ultrasonic cleaner. The 
new unit has a full 1% qt capacity, 
and is designed to clean a large 
volume of large pieces faster, more 
efficiently, more economically. A 
built-in electronic circuit trans- 
mits power directly from the 
transducer to the cleaning tank. 
The unit needs only an 8 x 6” 
space. It plugs in for immediate 
operation. Power output is 45 
watts, power consumption 140 
watts and operating frequency is 
70-80 ke. Write the manufacturer 


Automatic Control of 
Bore Diameter 








Machine tool automation has be- 
come reality to many more com- 
panies thanks to a new numerical 
positioning control system made 
by the Electronics Div. of Rheem 
Mfg. Co., 5200 W. 104th St., Los 
Angeles 45, Calif. 

The system is the first to achieve 
automatic control of bore diameter 
while the spindle rotates. It dis- 
tributes tape information elec- 
tronically and eliminates less reli- 
able stepping and _ crossbar 
switches. Of modular construction 
by axes, it allows a choice of reso- 
lutions, high positioning speeds, 
feed rate controls, larger travel 
distances, decimal display of tape 
information, automatic, semi-auto- 
matic, and manual modes, as well 
as unlimited auxiliary functions. 
Write Rheem Mfg. Co., or circle 
Inform-A-Gram No. P16. 


TOOLING & PRODUCTION 



















Kearney, N.J. In- 
form-A-Gram No. P17. 


at 577 Elm St., 


Oiling Die Stock 


A new line of hydraulic spray 
nozzles features a clean-out needle 
that automatically clears the ori- 
fice with each on-and-off cycle. 
This is done by means of a clean- 
out needle extension of the orifice 
shutoff valve. Upon each closure 
of the valve the clean-out needle 
goes into action clearing any solid 
residue. The precision air cylinder 
actuating mechanism can be oper- 
ated at any speed up to 180 cycles/ 
min. The spray nozzles should be 
particularly useful for oiling die 
stock, etc. Nozzles are supplied in 
a choice of interchangeable ori- 
fice tips from Spraying Systems 
Co., 3201 Randolph St., Bellwood, 
Ill. Ask for Data Sheet 8651, or 
mark Inform-A-Gram No. P18. 
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Product News 


Precision Indicator 


Indi-Square is a new instrument 
that works equally well with gen- 
eral indicating equipment or with 
electronic indicating devices. Tool 
inspection, toolroom, gage making, 
quality control personnel, and 
many others should find the indi- 
cator indispensable. Hard-to-get- 
at areas such as cavities and slots 
are also in the unit’s domain, and 
it’s credited with squareness and 
straightness indication as close as 
0.0001 in 16”. After aligning Indi- 
Square to the work, the indicating 
head can be raised and then low- 
ered for easy readings. Any error 
in squareness and _ straightness 
is immediately located without 
guesswork or complex clamping. 
The head is spring loaded to elim- 
inate play or shake and the mas- 
ter bar can be adjusted from front 
to back and side to side in sec- 








Locks Tight 


Set screws or other expensive 
methods of locking spring plung- 
ers have been superseded by Ny- 
lock. When a spring plunger is in 
place, compression of the Nylock 
nylon pellet creates a spring-like 
wedging action which locks the 
mated threads together. The self- 
locking torque of Nylock inserts 
permits quick, easy assembly and 
a positive vibration-free lock. The 
spring plungers come in thread 
sizes from 6-32 through 1 to 8”. 
Nylock pellets are incorporated in 
the complete line of spring plung- 


Moving Small Parts 





Moving small and even minutely 
formed parts will be simple with 
Vibra-Drive. The unit provides an 





onds. Write the Indi-Square Co., 
Inc., 1119 East Ridge Rd., Roches- 
ter 21, N.Y. Inform-A-Gram No. 
P19. 


ers for dies, jigs, fixtures and de- 
tents from Harco Engineering, 
12092 Woodbine Ave., Detroit 39, 
Mich. Write them, or circle In- 
form-A-Gram No. P20. 


easy way to apply directional vi- 
bratory conveying movement to a 
cushioned track, a level or in- 
clined trough or responsive sur- 
face. It’s ideally suited for opera- 
tion in conjunction with processing 
and assembly machines. The Vi- 
bra-Drives are electromagnetic 
vibratory motors operating from a 
rectified 60 cycle AC producing 
3600 vibrations/min. Power or am- 
plitude of vibration is regulated 
from high to low by a rheostat 
knob. Complete information from 
Syntron Co., 341 Lexington Ave., 
Homer City, Pa., or No. P21. 
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FREE ILLUSTRATED BROCHURE 
MICROMETER 
INDICATOR 
REPAIRING 


EVERY MICROMETER 
SATIN CHROME 
FINISHED AT 
NO EXTRA CHARGE 
All Makes « All Models 

Authorized BROWN & 
SHARPE Repair Company 
ACCURATE INSTRUMENT SERVICE CO. 
Precision Measuring Instrument Repair Specialists 
4228 West 130 © Cleveland 35, 0. « OR 1-0511 








CIRCLE INFORM-A-GRAM KEY NO. 931 














LIFTING DEVICES 


7] for 
FAST ¢ SAFE « BETTER 
Material Handling 


of 


e SHEETS 
e COILS e BOXES 


e MOLDS 
¢ DRUMS~ « PALLETS 
400 MODELS 


H. L. BUSHMAN CO. 
100-A W. Central Ave. 
Roselle, Itlinois 














MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths 1,” to 3” 
.0002 Tolerance on I.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 


14714 East Arrow Hwy., Balawin Pack, Cal. 








CIRCLE INFORM-A-GRAM KEY NO. 933 












A SPECIALIZED CAM 
MILLING SERVICE, JIG 

BORING, SPOT WELDING, 
CONTRACT PRODUCTION 


EXPERIMENTAL 









= DEVELOPMENT 
Write for cam caccuating &} 
catalog 55-C SERVICE 
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‘ MAGNETIC 2 1 11 PERMANENT ¢ 
; oo VARIOUS} 
{ MAGNETIC! _ sizes 

, HOLDER TOOLS AND TYPES { 
) 


yrod complete with 
y and 3/8” O. D. bushings. 
Fine precision adjustment 
Yidentical to surface gage. 
) Hardened ball socket set- 
ting permits universal po- 
sitioning. Powerful 50-lb. 
) pull magnetic base insures firm grip on any 
ferrous surfaces curved or flat. j 


( 
4 
; ( 
( 
= z 


Model 200B-$6.95 


= 
PBBPBBPPDPRP PPP PD*D*PD*“D” eh 


Write for Catalog No. 958-B 


1603 Washington Ave., Racine, Wis. 








, ( 
) 

{ CULLEN MFG. CO., INC. 
, ( 


_—wewowowoworeoeoreereweeevewevwrvevvw™ 
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CIRCLE INFORM-A-GRAM KEY NO. 935 
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MODEL HUi111 


Hydraulic Feed, Universal 
Joint-Type Drilling Machine 
with 24° x 50° drilling area 
and with forty-two 1-3/4" 
spindle drivers, each with 
two-speed and neutral ad- 
justment. Thirty-six spindles 
in slip spindle plate, and 
power shifting fixture, han- 
die drilling and reaming of 
three different engine cylin- 
der heads. 





HD13 —— 


Straight line drilling machine with hydraulic table feed and 18 
spindles each having 11/16” diameter drill capacity in mild 


steel. Spindle center distances are adjustable along the 6-foot 
machine ralil. 





MODEL MR148 


Three-way, three-spindle, horizontal 1 
boring machine with selective auto- 

matic feed cycle. Handies boring of 
cylinder and crank bore for 3 sizes of 
1-cylinder blocks. Also bores for wet 
sleeves in 2- and 3-cylinder blocks. 






60 years of Machine Tool Engineering 
Experience is at your service for 
e Multi-Spindle Boring ¢ Single and Multi-Spindle Honing 
a @ Straight Line Multi-Drilling « Adjustable Spindle Drilling 
wate e Special Multiple Operation Machine Tools Write for Details 
Oh, SE £) 


| MOLINE TOOL COMPANY | FEPRESENTATIVES 
re s. 100 20TH STREET * MOLINE, ILLINOIS IN PRINCIPAL CITIES 
CIRCLE INFORM-A-GRAM KEY NO. 941 

















DIAMETER 
15” 


NUMBER OF 
STATIONS 


Standards: 
3, *4,6, 3, 12 
Specials: 
*5,7,9,10,11 


«Skip station units 
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PDC-AM-—15’ SERIES 
“AUTOMATIC”’ 


Geneva Motion Index Table 


COMPLETE with air motor, solenoid valve, limit 
switch, 3 relays and enclosure, airline oiler and 
airline filter . . . all that is necessary to interlock 
it with other automatic equipment. 


MODIFICATIONS available with Electric Drive, 
luid Drive or vertical mounting. 


Write TODAY for new Catalog 60, 
for designers and engineers 





PRECISION DETROIT COMPANY 


20100 SHERWOOD DETROIT 34, MICHIGAN 





CIRCLE INFORM-A-GRAM KEY NO. 942 
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Product News 





Fast Load Drill Fixture 


You can load and unload work 
faster with a Lift Swing drilling 
fixture, one of the featured prod- 
ucts on display by Accurate Bush- 
ing Company. The fixture’s top 
plate lifts and swings completely 
out of the way. Simplicity of de- 
sign and interchangeable compo- 
nents permit tooling a job quickly 
and economically. In many cases, 





the fixture can be put directly on 
a jig borer or other machine for 
addition of features required for 
a specific job. The fixture can be 
used for tumble jig work and 
many other applications. 
Substantial savings can be made 
in design and fabrication of many 
jigs and fixtures by the use of 
Accurate’s standard machined 
cast-iron sections. These come in 
any length up to 25.00, with cross- 
sections of U, L, T (equal or un- 
equal), H, flat, square hollow or 
rectangular hollow shape. Write 
to the company, at Garwood, N.J., 
or circle Inform-A-Gram No. P22. 





HARDNESS 
TESTING 
has been done with 


the SCLEROSCOPE 
Since 1907 


* 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 
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Product News 


—— 





Turret Indexing 
Machine Chassis 





A new turret indexing chassis 
Model SD employs a dual-motion 
method of multiple-piece part as- 
sembly, and comes in a wide range 
of turret diameters, index posi- 
tions and work cycles. It’s suited 
to relatively light sequential ma- 
chining, assembling and processing 
operations. Most of the tooling is 
mounted on and actuated by a 
pair of tool plates center-mounted 
above the indexing turret. The 
plates move up and down with 
definite relative motion since they 
are cam-actuated in synchroniza- 
tion with the main indexing cam 
shaft. Additional hoppers and pro- 
cessing equipment may be mounted 
on external mounting brackets 
around the outside of the turret. 
Swanson-Erie Corp., 814 East 
Eighth St., Erie, Pa., has all the 
answers, or circle Inform-A-Gram 
No. P23. 














DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
ture. 


WATTS BROS. TOOL WORKS 


Wilmerding, Penna. 
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Popular package 
8-oz. can fitted 
with Bakelite cap 
holding soft-bhair 
brush for applying right 
at bench, metal surface 
ready for layout in a few min- 
utes. The dark blue background 
makes the scribed lines show up in 
sharp relief, prevents metal glarc. 
Increases efficiency and accuracy. 
sample on company letterhead 

THE DYKEM COMPANY 
23031 North 11th St. St. Louis 6, Mo. 
























Producto’s New DIE ASSEMBLER 


Hydraulically actuated lift table; upper platen revolves 
360°, develops 3000-lb. closing force and 1500-Ib. 
separating force. Battery-driven; mobile, no trailing 
wires. Invaluable in the manufacture and repair of dies. 
Write today: 

TOOLROOM EQUIPMENT DIVISION 

THE PRODUCTO MACHINE COMPANY 


945 Housatonic Ave., Bridgeport, Conn. 
CIRCLE INFORM-A-GRAM KEY NO. 953 


NEW .«« DIFFERENT 
__ SHELDON 15” taries 


New. Pont double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 114” Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 
















This is an all new lathe that bridges the gap between con- 
ventional belt driven and geared head lathes. It combines 
the capacity and power of a geared head with the economy 
! and flexibility of a belt driven lathe. Available with 5’, 6’ and 
Send in Coupon 8’ bed lengths providing 31”, 42” and 66” center distances. 


for full Information J 


SHELDON MACHINE CO., INC., 4235 No. Knox Ave., Chicago 41, U.S.A. 


Gentlemen: Please send me information on items checked. 





) The NEW and DIFFERENT SHELDON 15” Lathes ( ) 13” Lathes 

Sheldon € >, ( )11”" ( ) 12” Lathes 

11” and 13” Variable Speed Lathes 

High Speed Turret Lathes Name Title 
Sebastian 13” and 15’ Geared 
Head Lathes 





AAR aA 
eww 


Company Name 








( ) Horizontal Milling Machine Ee Company 
( ) Sheldon 12” Shaper Street Address 

( ) Name of Local Dealer [[] Home 

( ) Have representative Call City State 
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ELIMINATE 
MILLING 
MACHINE 
MAINTENANCE 





cea 





UPS FEEDS AND SPEEDS 200% 


See how General Electric, Jeffrey Mfg., hun- 
dreds of others absolutely end arbor bushing 
maintenance problems and decrease production 
costs on horizontal milling machines by re- 
placing the bronze outer support bushing with 
a Jergens “‘Live’’ Sealed Roller Bearing Unit. 
Jergens Units with adjustable roller bearings 
hold precision—permit increases in milling 
speeds and feeds to take full advantage of 
carbide cutters. The rigidity of these units in- 
crease cutter life and eliminate chatter, frezen 
bushings, and twisted arbors. See how hundreds 
save thousands! Write for FREE case histories 
of actual company performance reports of jobs 
and dollars saved. 


DONLEY PRODUCTS, INC. 
Dept. TP-6 11106 Avon Ave., Cleveland 5, O. 





















Product News 





A Powerful Midget 


A minute 
dual - purpose 
Liquid Spring 
Shok weighs a 
mere ounce, but 
absorbs 175 in- 
lbs of energy 
and provides 
800 lbs spring 
force. The 800 
lbs preload to 
0.04 stroke with 
400 lbs preload. 
Model 409.8SS 
Liquid Shok 
Spring at pres- 
ent holds the record as the small- 
est of the Taylor Devices, Inc., 
line of more than 80 standard 
models of Liquid Spring Shoks, 
dash pots and springs providing 
up to 8,860,000 in-lbs energy ab- 
sorption and 1 million lbs spring 
force. Write Taylor at 200 Mich- 
igan Ave., North Tonawanda, N.Y. 
for handbook CH1, or check In- 
form-A-Gram No. P24. 


Cuts at Regular Speeds 





Model L-9 horizontal cutting 
band saw, previously offered only 
with variable speed drive, is now 
available as a standard model with 
a new 4-way speed drive. Speeds 
are 50, 90, 120 and 260 fpm. Both 
models of the L-9 saw are hinge 
type with cutting capacities of 9 x 
16”. The unit is intended for main- 
tenance work where cutting speed 
is now critical, or for production 
cutting on common _ materials 
where variable speed is not nec- 
essary. Literature is available 
from W. F. Wells & Sons, Inc., 
Three Rivers, Mich., or through 
Inform-A-Gram No. P25. 
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ELIMINATE 
WEAR ON YOUR \ gp 
COSTLY DIE SETS) ¥8/ yi @? 


WITH INEXPENSIVE / 
/ 


ACRO j 
LEADER PIN OILERS 


Pin oilers in place on die set. 


These simple, inexpensive pin oilers fit over each 
leader pin and seal in place with a rubber neoprene 
washer. Each cup is filled with oil so each downward 
stroke brings bushing in contact with oil and upward 
stroke distributes oil evenly over leader pins. You’ll 
eliminate bushing wear, leader pin scoring, and main- 
tain die accuracy with these oilers. 


Order today. Prices shown are F.O.B. Milwaukee. 


Pin Gis. 36°, 8° €6 190.00. 602 cence Pr. $ 6.50 
Pin Gin. 136", 196° oF 156%... cocccvsce Pr. 8.00 
DO Ge & cntccvccvwesrerederevevese Pr. 10.00 
Pee BOE vcncccaseentenccencaseen Pr. 12.00 
PE GB ccsvciccecreeicenasesencnes Pr. 14.00 


FREE FACTS covering four more money 

saving accessories for your plant are included 

in this new folder. Write today. Ask for 
bulletin TP59. 

oO METAL STAMPING COMPANY 

338T E. Reservoir Ave., Milwaukee, Wis. 
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GRIND YOUR OWN TOOLS... 


SAVE AND 
IMPROVE! 


TWIN FIXTURES TO SHARPEN 
VIRTUALLY EVERY TYPE OF 
TOOL IN YOuR PLANT! 















NO SPECIAL OPERATOR SKILLS 
REQUIRED! 


HARIG STEPTOOL 


RELIEF-GRINDING FIXTURE 


© CAM-RELIEF GRINDER 
©@ DRILL POINTER 
Versatile, dual-purpose grinder for on 
endless variety of tools. Fits any tool and 
| cutter, or surface grinder. FAST: step a 
5 %” drill in 5 min. . . . sharpen tap in 20 
sec... . grind HELIXPOINT in 3 sec. 


ENORMOUS RANGE: '/4” thru 1'/2" 


SIMPLE TO 
OPERATE... 


yr 


AIR-FLO FIXTURE 


END-MILL & MILLING CUTTER 
SHARPENER 

Spindle “floats on a cushion of air”! 
. super sensitive, ultro precise, jerk- 

free, easy to use! Speeds and improves 

sharpening of end-mills and all types of 

milling cutters . . . small tools '/32” up to 

144" shank capacity. 





5761 Howard Street * 
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Product News 


Faster Cuts 


A new group of machines pro- 
duces high tensile wire from 19 
gage to ° »” dia and up to %” dia 
soft basic wire. They’re credited 
with a 100% speed increase over 
previous machines. The new Shus- 
ter Model 300V variable speed 
twin arbor automatic “torsion” 
wire straightening and cutting ma- 
chine includes two counter rotat- 
ing and 5-station high speed 
straightening arbors mounted on 
ball bearings. It also features 





Explosion-Proof Valves 


A group of 
solenoid valves 
for hydraulic 
system applica- 
tions is designed 
for pressures up 
to 2000 psi with 
an inlet of 342” 
and cylinder or- 
ifices with %” 
NPT. These 








Reeves variable speed unit for in- 
finite feed range for any applica- 
tion. More about this high speed 
cutting machine (12,000 cuts/hr 
up to 8”) from Mettler Machine 


Tool Co., Inc., Blvd. Industrial 
Park, New Haven 4, Conn., or 
Inform-A-Gram No. P26. 


valves are suited as two-way 
normally open or normally closed 
valves, as three-way normally 
open, normally closed, or dual 
purpose valves. Series X10 is 
stainless steel, direct acting, slide 
type from Skinner Electric Valve 
Div. Skinner Precision Industries, 
Inc., New Britain, Conn. Write 
them for particulars, or circle 
Inform-A-Gram No. P27. 
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S SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 
immediate shipment from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
Gers MA Ook eho 
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Racine 2, Wis. 
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INDUSTRIAL TECTONICS, INC. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
BALL DIVISION: 3686 JACKSON RD. 
ANN ARBOR 4, MICHIGAN 
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How To Size 
And Finish 
More Holes 

Per Dollar 


In brief, Ballize them. 


Ballizing brings holes to size in 
seconds, with high precision and 
fine finish — faster and at far 
less cost than any other method 
— simply by forcing a precision 
ball through the unfinished hole. 

This process uses any machine 
having a ram or push rod — has 
no close adjustments or tool 


tion costs. It saves and saves. 


FREE BALLIZING BULLETIN 
gives full details; 
setups; gives cost and production 
data. Write for it! 


for 


int killed FEATURES: 
ees —— We apne _— Instant Finger-tip Drill Speed 
labor — cuts scrap and inspec- Selection * Controlled Air Hy- 


shows typical Electro-Mechano. 








Automatic Units 


CONTINUOUS 


SMALL 
HOLE 


PRODUCTION 


draulic Feed e Electric Motor 
Spindle « Positive Depth Stop 
e Rapid Withdrawal from Work 
If you think automation is be- 
yond your budget, check with 


Price: NOW $295.00 (formerly 
$340.00) 


Free Descriptive 
Literature 


The ELECTRO-MECHANO CO. 


260 E. Erie Street 








MODELS 


010 to %” dia. 


MODEL 111 — 3/32” 
Capacity 
1000 to 10,000 RPM 
or 2500 to 15,000 RPM 
CONTINUOUSLY 
va SPEED 
CONTROL 


MODEL 113 — 1/4” 
Capacity 
bs SPEEDS. TO 
15,000 RPM 


eee * — 1/2” 


600 z 000" RPM 
WITH VARIABLE 
SHEAVES 











Milwaukee 2, Wis. 


CIRCLE INFORM-A-GRAM KEY NO. 973 













98 


Product News 


4-in-1 Press Stroke 


Adjustable ram stroke for job- 
shop punch presses is obtained 
with a unique pitman arrangement. 
On the Varistroke, available on Z 
& H and Robinson presses up to 
50 tons, the pitman is mounted on 
a keyed eccentric tapered bushing 
which can be moved and locked in 
any of four slotted positions. 





Miniature Internal Grinder 


A revolutionary internal grinder 
with completely work 
area has fewer moving parts, and 
incremental wheel compensation 
in a range from 0 to 0.001. The 
unit’s vibration damped feeding 
cross slide provides consistent re- 
peatability well within 0.00001. A 
new automatic cycle swivels both 
the wheelhead in line of traverse, 
and the workhead resulting in a 
taper. 


enclosed 


more accurately — sized 





When changing the stroke, the 
lock ring nut is backed off to per- 
mit the eccentric bushing to be 
disengaged from the locking ring 
and then realigned with the slot 


Changeover time has been reduced 
over previous models via direct 
reading micrometer type dials. All 
cross slide positions can be posi- 
tively set from data sheets without 
use of dial indicators. The cross 
slide on this Model 090A resets 
automatically to new wheel dress 
position. A direct reading digital 
dial shows amount of wheel life 
remaining and allows the operator 
to plan accordingly. Write the 
Heald Machine Co., Worcester 6, 
Mass., or mark Inform-A-Gram 
No. P28. 





TOOLING & PRODUCTION 


for the desired stroke. Tightening 
the lock ring nut presses the key 
into the slot for positive drive en. 
gagement. 

This design feature permits one 
press to efficiently cover the range 


of four, reduces effective shut 


height and slide velocity, and re. 
sults in lower downtime and main- 
tenance costs. For further details, 
write to Dechert Dynamics Corp,, 
Palmyra, Pa., or circle Inform-A- 
Gram No. P29. 


























for Ballistic, 


Special Drum Type Cam 


Face Type Cam 





Camshaft for Internal Combustion Engine 


EQNIC —— 
0 
Ine. Precision 


459 E. Hollywood ° 
CIRCLE INFORM-A-GRAM KEY NO. 981 





PRECISION CAMS 
CAMSHAFTS 


All Types ... Experimental and Production 


TWO AND THREE 
DIMENSIONAL CAMS 

Computer and 
Instrument Use—Milled or 
ground to + .0001” tolerance 


FACE AND 
CYLINDRICAL CAMS 
milled or ground to 
+ .0002” tolerance 


CAMSHAFTS 


Aircraft, Automotive, Diesel 
Marine, Fuel Injection 


Detroit 3, Michigan 









Delivery 
Write for 
catalog 
and additional 
information 





@ For Use on All Popular Sur- 
face Tool and Cutter Grinders 


@ Precision-made, Hardened & 
Ground with Heat Treated Nuts 


® Complete Line—4 New Models 
of Adapters Available 


@ Large Stocks—Immediate 


Write for CATALOG and PRICES 
WM.SOPKO & SONS:CO. 






SOPKO 
ADAPTERS 
Save Time and Money 








140 E. 267th ST. * EUCLID 32, OHIO 
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nin ing bar and is inserted in a boring 
key Prod U cf News head. It can be used on vertical or 
> en. horizontal mills, boring machines, 
lathes or jig borers at speeds up 
a Grinding Tough Materials to 30,000 rpm. Fine finish and 
am accuracy with maximum runout to 
0.0005 on all collet type grinders 
shut are credited to the unit’s four-vane 
= rotary air motor and use of Erick- 
lain- son interchangeable collets. The 
tails, Dotco grinders are available in two 
orp., sizes at speeds of 25,000 or 30,000 
1-A- 





j PO Ckaras Cogany 
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A powerful new pneumatic unit 
will jig grind any size hole, be- 
fore and after heat treat, and will 
also work on male cylindrical 
members. The hole grinder takes 
the place of the conventional bor- 





rpm from Doeden Tool Corp., 
Hicksville, Ohio. Write them, or 
check Inform-A-Gram No. P30. 


Compression Testing 


Tensile and compression strength 
tests are easily performed by Mod- 
el LPT testing machine from De- 
troit Testing Machine Co., 9390 
Grinnell Ave., Detroit 13, Mich. A 
unique feature is the unit’s four 
interchangeable load cells. Each 
provides a different maximum 
load — 100, 200, 600 and 1000 Ibs, 
with gages and graduations to 
match. The 115-volt electric mo- 


99 





tor-powered hydraulically operat- 
ing mechanism is completely in- 
dependent of the load measure- 
ment and 1000 lbs/sec operation. 
Two controls are provided; one for 
start-stop and direction of ram 
movement and one for speed selec- 
tion. Tensile test specimens up to 
16’ thick, 1” wide, and 12” long, 
and compression test specimens up 
to 4” dia and 6” high can be ac- 
commodated. Inform-A-Gram No. 
P31. 





FOR SHEARING, BLANK- 
ING, PUNCHING, PIERCING 


YOU CAN MAKE STEEL 
RULE DIES FASTER, BET- 
TER, CHEAPER WITH 
RICHARDS STEEL RULE DIE- 
MAKING EQUIPMENT! 


Build steel rule dies in your 
own plant! Production cost 
and waiting time go down 
when Richards Equipment 
goes to work for you! More 
and more progressive manu- 
facturers are turning to steel 
tule dies for foster, higher- 
profit work on all types and 
gauges of metal. 


Richards’ fifty years of ex- 
perience as pioneer manu- 
facturers of steel rule die- 
making equipment and 
supplies provides you with a 
complete service. 















collection— 
simplified! 





Now, with more than fifty models in the 
Dustkop line—plus efficient accessory items— 
the odds are that a standard unit will solve your problem. 
Dustkop units solve other problems too. They’re easier to in- 
stall, save space and money and are virtually maintenance-free! 


how to select a dust collector 

This new brochure includes all basic informa- ory 

| tion needed to select the right dust or mist | 

collector for grinding, buffing, polishing and 

other types of service. Write for your 
copy. No obligation. 


AGET Manufacturing Company ws OUSTKOP STOPS DUST 


1394 Church St., Adrian, Michigan 












| 
| 
} 
| 
NORTH nae. STREET cay na. OP rr | 
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Product News 


Individual Spindle Lead Screws 


Individual spindle lead screws 
are now part of drilling tapping 
heads from Zagar, Inc., 23894 
Lakeland Blvd., Cleveland 23, 
Ohio. Simultaneous tapping of 
holes with as close as %6” centers 
is possible. Spindle lead screws 
operate on the same close center 
as the spindles to which they are 
attached. Along with the new spin- 
dle lead screw standards, individ- 
ual lead screw tapping units with 





single speed or multi-speed drives 
are now available. The company 


will furnish engineering data 
sheets, or circle Inform-A-Gram 
No. P32. 


Less-Wear Press Clutch 


Rapid clutch action without ex- 
cessive wear, and decreased pres- 
sure on crankshafts are offered by 
Zeh-Flex frame-supported air 
clutches used on the new Z & H 
and Robinson presses. The crank 
shaft passes through its quill-like 
bearing support, eliminating the 
wearing effects of the flywheel’s 
centrifugal force and the rapid 
clutch action. The mechanism util- 
izes a 360° friction surface for 
instantaneous engagement and less 
surface heat. For full information 
on high speed presses with this 
design feature as well as adjustable 


Sheds Light on 
Optical Inspection 


To create greater clarity and 
sharpness of image in increased 
magnification, mercury arc light 
equipment is introduced by Ex- 
Cell-O Corp., 1200 Oakman Blvd., 
Detroit 32, Mich. The mercury arc 
light has an intrinsic brightness 45 
times greater than standard tung- 
sten filament. It’s recommended 
for 20X and over magnification on 
14” projectors and 50X and over 
on 30” projectors. The new arc 
light is also suitable for lower 
magnifications when switched to 
low intensity. Write the makers, 
or check Inform-A-Gram No. P33. 
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ram stroke, contact Dechert Dy- 
namics Corp., Palmyra, Pa., or cir- 
cle Inform-A-Gram No. P35. 





Simpler Tool Finishing 


Single head Grind-R-Lap, with 
quick change ring type wheels, 
grinds and laps carbide, HSS and 
ceramic tools. Wheels are held 
firmly and accurately by Alnico 
magnets set into the head, yet 
changes can be made without tools. 
The unit features a wide base pro- 
tractor with an attached pivot bar 
that rotates 180°. It locks and sets 
at any angle. Once a tool to be 
sharpened is placed against the 


n 
L. 


pivot bar, it remains in position for 
the entire work cycle. The oscillat- 
ing pendulum wheel moves with a 
three-directional stroke across the 
tool face. The operator need not 
reposition the tool; he merely 
maintains wheel contact. Diamond 
plated wheel grinds cool, and needs 
no redressing. Write Leonard Pre- 
cision Products Co., 9200 Bolsa 
Ave., Santa Ana, Calif., or check 
Inform-A-Gram No. P34. 


High Speed Balancing 


Armatures and rotors which re- 
quire two-plane balance correction, 
can be dynamically balanced with 
Micro-Poise. This rebalancing ma- 
chine provides a sensitivity of bet- 
ter than 0.001 oz-in, and easy setup 
during production. Even at its 
threshold sensitivity, unbalance lo- 
cation is still quickly and posi- 


tively identified. The electronic 
balancing machine is made by 
Micro-Poise Engineering & Sales 
Co., 14851 Grand River Ave., De- 
troit 27, Mich., and is available in 
two models, Model BMV 3100/00 
for parts weighing % to 12 oz, and 
Model BVM 3100/01 for parts | 
weighing 1 to 120 oz. Write the | 
manufacturer or circle Inform-A- 
Gram No. P36. 
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Savings In Time—Lower Tool Costs— 
Finer Finishes — More Accurate Cuts 


Many types and sizes of standard Putnam End Mills are considered as 
“specials” by other manufacturers. Thus, Putnam customers get off-the- 
shelf deliveries that get their end mills on the job faster and at lower cost 
than “specials.” 


On the job, Putnam End Mills again save time and money. Designed for | 


fast, free-cutting action, these end mills have extra long life. They will 
stand up when operated at high speeds and heavy feeds—on the toughest 
metals they really “hog-in” to quickly remove stock. 

For applications requiring accurate cuts, Putnam’s attention to manu- 


facturing details and rigid quality control assures complete uniformity in 
each end mill. Also, users often find the exceptionally fine finishes ob- 
tainable with Putnam End Mills eliminate the need for grinding or hand 
finishing. 


A pile of chips—the milling job is completed. But, for users of Putnam 
End Mills, there is always a story of unusual savings and benefits behind 
that pile of chips. 


PUTNAM 


% TOOL COMPANY 


2981 CHARLEVOIX AVE. +*© DETROIT 7, MICHIGAN © 








MILLIN 
has a ¢ 
end mil 
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Over 1800 Standard 
Types & Sizes of 
Putnam End Mills 


Now you can order standard end 
mills ranging in diameter from 
1/32” to 6” and get off-the-shelf 
delivery. In the Putnam line of 
over 1800 standard types and sizes 
are many end mills that are con- 
sidered as “specials” by other 
manufacturers. 

For example, in the MITEE- 

MILLING ALUMINUM — Putnam MITE series of standard end mills, 

has a complete line of standard diemscters as wmall as 1/32” axe 

end mills that are specifically de- ; we 

signed for efficient milling of alu- available. Thus, your milling, pro- 

minum and aluminum alloys. filing, routing or engraving jobs in 
small or hard-to-get-at areas can 
now be done without special tool- 
ing. 

Regardless of your require- 
ments, there probably is a Putnam 
standard end mill that will exactly 
meet your needs. You can get all 
the superior Putnam cutting qual- 
ities for milling: intricate shapes, 
deep cuts, tough materials, alumi- 
num, etc. — without purchasing 
costly specials. 

Contact your local Putnam Dis- 
tributor, he will recommend the 
best end mill for each specific job 
and give you quick delivery from 
his stock. 


ON THE BIG JOBS—Putnam Pos- 
tiv-Lok will cut your costs over 
25% on end mills 112” in diam- 
eter and larger. Quick delivery 
from stock on diameters to 3”. 








a Charley 
Detrort 7 


A plant that specializes in 
the manufacture of end mills 


Putnam end mills are made by specialists who work in; 
modern plant having the finest equipment available. Even 
end mill is machined from high speed steels of rigid Pu 
nam analysis, heat-treated in our own plant and produced 
under close quality control. Because end mills are ow 
business, we carefully guard their reputation for qualit 
and performance with individual inspection on a score 
of important details. 


DISTRIBUTORS 
IN CITIES 
COAST TO COAST 
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LATHES and GRINDERS 








Adjustable Center 


® permits TRUE work alignment from tailstock 
or headstock on: cylindrical grinders, cutter 
grinders, gear shavers, lathes and tracer 
attachments. 


© Saves one half the set-up time. 


© Ends hit or miss table adjustments to obtain 
precise alignment. 








Taper reamer being ° An i cperi ced op 

ground | 9 easily—in 

- © Quickly pays for itself in time and scrap 
savings 





can get a precise 
A. 


























Morse 
Taper | Brown & Sharpe Jarno 
#2 $49.50 | #6,47 $53.00] #6, #7 $53. 
onnsinie ster (22 $12 | #849. 65.00} #8, #49 65. 
aimiutting ¢ er 
Helical milling cutter li4 76.00 | #10,4#11 85.00] #10, #11, #12 85. 





Write for catalog and nearest distributor. 
We also manufacture Precision Lathe Turrets and 
Tiny-Titan Magnetic Base Holders. 


MANUFACTURING CO, DePt. No. 761 4520 W. Fullerton Ave., 


Chicago 39, Ill. 
CIRCLE INFORM-A-GRAM KEY NO. 1051 


Check These Valuable Technical Books! 


Manual of Die Designing 
Machinability and | and Estimating 
Tool Evaluation tongs 


368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
by Antoni Niedzwiedzki 
Machining Consultant 


Practical Points in Die Design and 
Construction. Comprehensively  in- 

TYPICAL CHAPTER COVERAGE: 

Tool Life Formulas . . . Tool Life 


dexed. 
Criterion . . . Chip Load and Work- TYPICAL MAJOR SUBJECTS 
piece Hardness . . . Tool Geometry 


Economical Use of Strip Stock .. . 
Test Records . . . Tool Inspec- 


Step-by-Step Design of the Basic 
tion . . . Machinability Classification Dies Short-Run, Lamination 
. Machine Tool Selection. 


The Manual contains a wealth of and Cragpenive Siss . . . Seteted 
examples and forms for Development Descriptions of Many Successful Dies 


Effective Use of Inclinable 


Sheets . . . Recommendation Sheets : 

... Crossed Charts . . . Tool Life Presses . . . Factors Affecting Per- 
Tables . . . Graphs and Drawings... forator Life and Failure . . . Deep 
covering work with Carbides and HSS Drawing Techniques . . . Blank De- 
on Cast Iron and Steel. Sad velopment Time-Unit Values 
This is a reference book and is wire | ¢o, Estimating Die Cost . . . Deter- 


gh Bd at any page for mining Required Press Capacity 


$6.00 per copy $7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 
poe eee EE 
HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 





Gentlemen: Please ship as soon as possible 
——copies of ‘Manual of Machinability . . .’’ at $6.00 per copy, postpaid 


——copies of ““Die Designing . . .’’ at $7.50 per copy, postpaid 


By Title 
Address 


City - Zone .. State 
Open account shipments to rated companies. Otherwise payment with 
order, please. No C.0.D.’s. Ohio customers add 3% sales tax 


| 
| 
| 
| 
| 
Company _ ‘n 
| 
| 
| 
| 
| 


—— — -— — — — — — — 
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feMeszes 


SPEEDS UP TOOLING TIME 


heinrich 






POSITIVE LOCKING 
GUARANTEED 
Some models have sides precision ground 


square with jaws for machining from 2 or 3 
sides. Jaw widths 3”, 4", 6" and 8” .. . from 3” to 9” openings. 


CUT TOOLING COSTS UP TO 75% 

7 

ie 
tO Ve 
Use the HEINRICH 
Grip-Master Jig and 








Fixture Bose. Simply Result . . . an accu- 

add false jaws and rate, low-cost Drill Send for BIG, FREE 
bushing plate. Jig. 28-page catalog. 
HEINRICH TOOLS, INC., DEPT. 131-F 


Racine, Wisconsin 
CIRCLE INFORM-A-GRAM KEY NO. 1052 





ALEXANDER DIE-SINKERS 
for 2 or 3 dimensional work 


Latest model, No. 
3, for molds and 
dies up to 1000 
Ibs. Ratios from 
1.5:1 to 10:1, 14 
spindle speeds 
from 475 to 9500 
rpm, cutters up to 
¥e” dia. Air blow- 
er removes chips. 


Two smaller sizes, 
1A and 2. 


Prompt 
Spare 
stocked 
well. 


delivery. 
parts are 
in Cald- 





Get a close look at Alexander engravers and die-sink- 
ers, cylinder roller attachments and other accessories. 


Write for catalog B. 


J. ARTHUR DEAKIN, INC. 


31 ROSELAND AVE. CALDWELL, N, Jj. 





CIRCLE INFORM-A-GRAM KEY NO. 1053 
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Product News 





Plenty Pressure 





A huge press with a working 
area of 48 x 48”, a 39” stroke and 
48” daylight between bolsters has 
been built by HPM, Div. Koehring 
Co. The press is at home in a 
manufacturing plant which spe- 
cializes in automotive malleable 


iron castings. Castings are precis- 
ion straightened in matched dies. 
The unit’s control system operates 
either semi-automatically or man- 
ually. Changeover can be made 
without stopping the press. An 
emergency reverse pushbutton can 
be depressed during forward travel 
and reverses the operation without 
completing the cycle. A safety con- 
trol prevents the ram from drop- 
ping in case of pressure or pilot 
pressure failure. Write the makers, 
or circle Inform-A-Gram No. P37. 


Coordinated Spindles, 
Workfeeds 


A new extremely rigid space 
saving general purpose machine is 
available in 6, 8, or 12 spindle 
sizes. It’s powered by an 1800 rpm, 
60 hp motor, but motor size de- 
pends on machine duties. The col- 
umn is firmly anchored to the base. 
Secured to the top of the column 
is the head for feed units and driv- 
ing mechanisms. Tool slides are 
assembled on hardened and ground 
bearing ways on the slides of the 





TOOLING & PRODUCTION 


column. This construction, coupled 
with an accurate indexing mech- 
anism, allows complete coordina- 
tion of spindles, feed works and 
tool carrying heads. Widely vari- 
able and _ independent spindle 
speeds are obtainable through 
change gears. Feeds may be disen- 
gaged and re-engaged at any time. 
Write the Bullard Co., Bridgeport 
9, Conn., about Model M Mult-Auv- 
Matic, or circle Inform-A-Gram 
No. P38. 











NEW! 
HANDY 
ADJUSTABLE 


RISER 
BLOCKS 


U. S. PAT. 2-783-963 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 


right height odds and ends. 
HANDY RISER BLOCKS 


@ Give heights from %” to 2%” in Ve” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 


HANDY PRODUCTS 


Gentlemen: Please ship 





P.O. Box 3537T, Cleveland 18, Ohio 
pairs of RISER BLOCKS. 


FOR YOUR 


SPECIAL" 


MADE TO ORDER 


CUTTING TOOL 
REQUIREMENTS 


We solicit your SPECIAL REAMER and 
SHANK Type cutting teols. Quotations 
promptly given te your blueprint, 
sketch or other types of specifications. 
Write fer catalog. 


World Greatest Selection of 


Reamer Sizes 


Write Phone: 
for Libertyville 
Catalogue 


2-4200 





TWENTIETH CENTURY. | 


“MANUFACTURING CO. 
Route 176 and Bradley Road 


Company Sembanes awe sh tee wan Coates bud cack aaa 
OP 64. ; Title 

Address mate ; Faimitasas 
OSE SS ere 0 , 


Open account shipments to rated companies. Otherwise, payment 
with order, please. No C.0.D.’s. Ohio customers add 3% sales tax. 





Box 429 TP Libertyville, Illinois 





CIRCLE INFORM-A-GRAM KEY NO. 1061 
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Product News 


Tubing and Bar Stock 
Feeding 


Positive positioning and positive 
speeds of feed are now available 
to handle rod or tubular goods 
automatically, and with heavy 
duty mill-type equipment. Model 
X-2366 tubing and bar stock feed- 
er or its larger counterpart, Model 
X-2316, are the answer. Model X- 
2366 accommodates diameters from 
% to 142”. Its constant speed re- 
duction motor works through a V- 
pulley arrangement, and offers 2- 
speed operation, either 180 or 300 
fpm. Change of pulley sizes will 
allow for other speeds. An adjust- 
able platform insures alignment 
between coil and test part. Write 
Magnaflux Corp., 7300 W. Law- 
rence Ave., Chicago, Ill., or circle 
Inform-A-Gram No. P39. 





High Production 
Stamping Presses 


A new group of high-production 
stamping presses, with capacities 
from 15 to 150 tons, are speedy 
and allow easy setting and chang- 
ing of dies and tools. A rigid frame 
assures e°curate work and longer 
die life. Perkins Machine Co., War- 





















AIR-MITE 


PRODUCTION 
AIR PRESSES 


ONE MANUFACTURING 
SOURCE FOR PNEUMATIC 
AUTOMATION COMPONENTS 


© Cylinders 
© Presses 

@ Valves 

@ Filters 

© Regulators 
© Lubricators 
© Fittings 

© Hose 











are released. 


Write for complete Air-Mite catalog which 
illustrates and describes the Air-Mite line. 


DEVICES, INC. 


4405AW Kinzie St., Chicago 24, Ill 


ARM ITE 


CIRCLE INFORM-A-GRAM KEY NO. 1071 


Air-Mite Production Air Presses are ruggedly built for high 

production applications. Solid steel column for greater 
strength and rigidity; compact, powerful cylinders have long, 
maintenance-free construction features that insure uninter- 
rupted service. Available with a variety of controls for fast, 
safe operation. Press shown is equipped with two Air-Mite 
3-way valves—1 normally “closed”, 1 normally “open.” 
Cylinder will not return for second stroke unless both valves 


@ Any length 
column 

@ Any length 
stroke 


@ %, V2, %,1 
Ton capacities 

@ Special 
adaptations 
available 









107 


ren, Mass. says the presses feature 
a very low center of gravity base, 
which permits fast operation and 
little or no vibration. Write the 
makers for Perkins Series S Bro- 
chure containing complete specifi- 
cations, or check Inform-A-Gram 
No. P40. 





VERTICAL 


HORIZONTAL 


Another Model Holding Fixture 


by ZAGAR 


Simplified tooling at reduced cost keynotes Zagar 
fixtures for drilling, grinding, milling and other 
finishing operations. The Zagar V-H will: 


@ SET UP QUICK 
e LOAD EASILY 
@ ELIMINATE NEED OF ANGLE PLATE 
Get more information in Reference Sheet 14-T-6. 


ZAGAR, 


23894 LAKELAND BLVD. 
Hz CLEVELAND 23, OHIO 
T0 


INCORPORATED 





OLS FOR INDUSTRY and SPECIAL MACHINERY 


CIRCLE INFORM-A-GRAM KEY NO. 1072 
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Product News 
Pilot Operated Air Valves 


A new line of 4-way pilot-op- 
erated control valves boasts a 
broad work range of 15 to 150 psi, 
and eliminates many limitations 
formerly connected with this type 





et 
IMMEDIATE 
DELIVERY 
GUARANTEED 
PERFORMANCE 





WOODSON : 
MICRO MINIATURE 
END MILLS 








2, 3, & 4 Flutes 

Flat & Ball Ends 
Single & Double Ends 
1/8” or 3/16” Shanks 


WOODSON 
TOOL CO. 











Send for this 
FREE Catalog Now! 









1 
I 
1 
i 2 
1/32" thru 3/16” in | 
1/64” INCREMENTS ! 
j 
I 
1 
1 
1 


4811 Lennox Blvd. 
Inglewood, Calif. 


VALUABLE 
REFERENCE 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on hb asncsece 
over 2000 “Standards”, including world’s largest line of work- in ° 
holding equipment, chuck jaw blanks, handles, knobs, wheels, / 

strap clamp assemblies, forged items, plus hundreds of other Fy 

jig and fixture components, Detailed specifications, engineering oa 
drawings, The one complete source for data on all the “stand- “* 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


DEPT. TP-6, 712 E. 163rd ST., CLEVELAND 10, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 1082 





One Complete Source of Detailed 
Specifications for Designers, 
Production Managers, 


Toolroom Foremen "eas 





of valve. The valves have an ex- 
ceptionally fast shift and large 
flow capacity. They can be mount- 
ed in any position. Maximum time 
required after signal to fill a 12 
cu in load chamber from 0 to 90 
psi (100 psi supply) is 0.029 sec 
for the %” valve. Under similar 
conditions, time required to fill a 
100 cu in load chamber is 0.075 
sec. Write Hannifin Co., 501 S. 
Wolf Rd., Des Plaines, Il., or mark 
Inform-A-Gram No. P41. 
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CIRCLE INFORM-A-GRAM KEY NO. 1084 








HEAD. 











ULTRA PRECISION IN SPAC 


Ultra Precision Spacing 
on guided missile compo- 
| | nents and similar critical 
work guaranteed by this 
exclusive DOUBLE-MI- 
CROSCOPIC PICK-UP 
of the LEITZ OPTICAL 
MASTER DIVIDING 








OPTO-METRIC TOOLS, we 


‘4/TP VARICK STREET, NEW YORK 13, N. Y. 


CIRCLE INFORM-A GRAM KEY NO. 1083 


E 









It compensates for runout, 
the most common source of 
error. Working accuracy +1 
second of arc. 


There is no substitute for 
LEITZ in optical dividing. 


Request catalog 82-1 
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Product News 





Overload Pitman 


A new hydraulic overload pit- 
man for power presses is suited 
for briquetting, coining, embossing, 
marking, pressing, riveting, sizing, 
stenciling, staking, sub-assembly, 
and swaging. Dayton Rogers Mfg. 
Co., 2824-13 Ave. So., Minneapolis 
7, Minn. claims its use will pre- 
vent broken punch press frames, 
press frames, broken tools or dies 





and bent or broken crankshafts. 
The easy-to-install pitman features 
a calibrated relief valve that can 
be set at any desired working ton- 
nage. The pneumatic pumping unit 
keeps a constant oil pressure on the 
pitman cylinder. This keeps the 
pitman precharged to the desired 
working pressure at all times. 
Write the manufacturer, or circle 
Inform-A-Gram No. P43. 


Fool-Proof Plug Gage 





A new concept in taper tenths 
plug gages provides extremely ac- 
curate readings, even for ama- 
teurs. The tool has no moving 
parts, and the operator & is able to 















pieces. 


yo 


information 1642 WN. Paulina St., 


SPEED UP DRILLING & TAPPING JOBS! 
JOHN'S DRILL JIG 


For cross or end drilling round, hexagon, 
or square stock or standar 
shaped rough castings from %" to 8" 
©.0., the self-centering 
Jig’ will cut ae and production 
costs to minimum for 


Standard removable slip fit bushings 
and holders available to drill center or 
The self-centering ac- 
tion will hold within .0015" or better re- 
gardless of iig wear or piece part 
Jigs available in three sizes 
, 8", 14"; jaw openings 2", 34", 7 


HEUSER MANUFACTURING CO. 


Chicago 22, IIlinois 
CIRCLE INFORM-A-GRAM KEY NO. 1092 


Make ©3 hammers AT ONCE! 


t's the NEW, easy, economical. quick way 
to mold your own lead 
duction basis with 
ond this COOK production mold. 


mean off-center. 


Wrue for circular and prices 

COOK’S LEAD HAMMER SERVICE 
68 MASSASOM AVENUE, EAST PROVIDENCE 14. 8 ¢ 
CIRCLE INFORM-A-GRAM KEY NO. 1093 


dor odd- 
“John's Drill 
10 to 100,000 


A Cost tention, 


BUSHING 
STORY 
IN A 

== NUT SHELL 
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WHY Ae ea 
WAIT? 2a 









LARGEST STOCK OF 


SPECIAL RH & LH |; 
Taps-Dies & 
Thread Plug Gages 


Also in Stock: 
@ RING GAGES @ ACME & 
METRIC TAPS & DIES 
@ SPECIAL REAMERS 
@ EX. LONG DRILLS 








Quotations on Request 


FIELD TOOL SUPPLY co. 


Industrial Cutting Tool 
31 - — ST., cmicaeo 6, ILL 
| Phones: Financial 6-1195 


CIRCLE INFORM-A-GRAM KEY NO. 1091 





read a hole diameter directly to 
size without removing the gage. 
Available in sizes from 0.250 to 
1.378 in both stock and special 
units, the taper tenths plug gage 
is made by Olson Industrial Prod. 
Co., Inc., 40 W. Water St., Wake- 
field, Mass. Write them for spec 
sheets, or check Inform-A-Gram 
No. P44 








*PATENTED 


1, Tungsten carbide rings at the points of wear; 2. 
Steel rings protect drills and carbide; 3. Special hard- 


ened alloy steel body; 4. Performance: same as solid 


“SHUR-GRIP” handles 











The Inform-A-Gram Card which follows page 
84 is for your convenience in making inquiries 


about advertised products and editorial articles. 








hommers on @ pre carbide, but need not be handled with kid gloves; 
| §. Greatest economy, because of maximum life at 
minimum cost; 6. Enjoy the advantages of greater 
accuracy for a longer time, less spoilage, less machine 
down-time, added drill and jig life with MEYCO 
carbide inserted drill jig bushings. 


Write for New Bushing Catalog No. 41 





W.F. MEYERS CO., Inc. 
BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 








CIRCLE INFORM-A-GRAM KEY NO. 1094 
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New LOW PRICES 


same high Quality! 









Now from Portage Double-Quick . . . 
a revised price list on the quality 
SURE-BORE line of boring bar car- 
tridges and accessories . . . no cut-back 
of quality. 


New VERSATILITY... 
SURE-BORE DOUBLE FEED CARTRIDGES 





micrometer adjustable 


BORING BAR 
CARTRIDGES 













Doubles boring feeds with- 
out increasing tool load. 





. « . easily adaptable 
to floating reamer as 














NO OTHER TOOL 
can be inserted in a 
boring bar as economically 
as Double Feed Cartridges. 








WRITE for new price list 








Portage Double-Quick, 


1046 SWEITZER AVENUE * PHONE PORTAGE 2-7425 





CIRCLE INFORM-A-GRAM KEY NO. 1101 


Inc. 


AKRON, OHIO 





PRECISION SHAPLANE RADIUS TOOLS 





Patent Pending 
3443 N. Greenview Ave., Chicago 13, Illinois ¢ Phone 


CIRCLE INFORM-A-GRAM KEY NO. 1102 


EIGHT MODELS FOR LATHES, SHAPERS, 
PLANERS AND BORING MILLS 
Range: 
Ls “" 


Write for circular 


C. B. TEETER - Tool Room Specialties 


3%” to 3” for con- 
cave radii on lathes. 
Two sizes for con- 
vex radii (Balls up 
to 242” dia.) on 
lathes. Also heavy 
duty model for radii 
to 6” on planers, 


DRexel 3-3571 
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Product News 





Strong Air Cylinders 





Maximum operating efficiency, 
long life, and quick and easy 
maintenance are a few character- 
istics of a new line of air cylinders. 
Series K rated at 200 psi, features 
cold drawn brass cylinder barrel, 
hard chrome plated, high tensile 
stee] piston rod with a minimum 
yield strength of 90,000 to 100,000 
psi. The cylinders have rolled steel 
heads, accurately machined to as- 
sure perfect alignment of piston 
rod. Fabricated steel mounts and 
accessories are accurately ma- 
chined for precision mounting, and 
are available for bore sizes 1% to 
14”. Write Ortman-Miller Machine 
Co., 19 143rd St., Hammond, Ind., 
or check Inform-A-Gram No. P45. 


‘High Production Deburring 


Edge blending, 
deburring, sur- 
face cleaning, 
polishing and 
buffing applica- 
tions are in the 
domain of a 
new finishing 
machine from 
Osborn Mfg. 
Co., 5401 Ham- 
ilton Ave., 
Cleveland, Ohio. The new machine 
is suited for job shop continuous 
production runs and consists of a 
two-spindle indexing workholder, 
and one universal finishing wheel 
head. The workholder allows inex- 
pensive fixturing, and the MIA 
finishing head is extremely versa- 
tile. Any compound angle can be 
achieved with built-in setup ad- 
justments. During high production 
runs, the operator loads and un- 
loads on one spindle while the 
other spindle performs deburring 
or finishing. Write, or check In- 
form-A-Gram No. P46. 
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Product News 


Aligning Hollow Mills 

Any machine 
misalignment 
can be quickly 
corrected due to 
built-in align- 
ing features 
with new hol- 
low mills from 
Genesee Mfg. 
Co., Rochester 
21, N.Y. Designed primarily for 
Brown & Sharpe and Davenport 
automatics, the mills eliminate 
separate holders and shorten tool 
overhang. Style X is recommended 
for machining materials requir- 
ing tools with positive cutting 
rake, and Style R for tools with 
zero cutting rake. Capacity range 
is zero to %” in %” increments. 
Genesee will furnish additional 
data, or check Inform-A-Gram 
No. P47. 








Cam Controlled Pulleys 


Greater vari-speed efficiency is 
assured with a new series of wide 
V-Belt pulleys. The pulleys are 
manufactured by Hi-Lo Mfg. Co., 
affiliate of Lovejoy Flexible Coup- 
ling Co., 4879-H West Lake St., 
Chicago 44, Ill. Models 1060, 1160, 
1390 and 1590, rated at 1 to 5 hp 
and 1750 rpm, provide instantly 
































) \ 


variable ratios up to 3 to 1. The 
opposite wedging action of each 
cam and cam follower prevents 
pulley spread, assuring constant 
speed at all times, even with over- 
load. Springs are not driving mem- 
bers; spring assemblies prevent 
excessive spring pressure and as- 
sure longer belt life. Write Love- 
joy, or mark No. P48. 





| 


% Bores 5” hole in boiler- 





Tips Its Head To Cut Production Corners 


Sawing 45° miters in any kind of material 
has always been a simple task for MARVEL 
Saws, but moving the work up automatically 
and making consecutive cuts on an angle was 
a problem, especially when the work was long 
and cumbersome. 

This triple exposure photograph of a new 
MARVEL No. 81A All Hydraulic Heavy Duty 
Automatic Bar Feed Band Saw, illustrates 
how the upright head or column can be tipped 
45° either right or left of vertical to make 
angle or miter cuts. The work is held station- 
ary while the column, which carries the blade, 
is fed forward, meeting the work squarely to 
insure accurate cutting. After the cut is com- 
pleted, the work is automatically moved up 
and measured, and another cut made. 





yy) ‘Ss 


Automatic miter cutting is just one of many 
exclusive universal features of these band 
saws. Designed to utilize every advantage of 
high speed steel band blades, MaRvEL No. 81 
Series Band Saws can handle almost any con- 
ceivable sawing job—from the smallest, most 
delicate work, up to 18” x 20” shapes. 

Only the MarvEL No. 81 Band Saws have the 
“suRE-LINE” Automatic Accuracy Control 
(basic patent applied for) which literally 
steers a blade to make a straight cut. This 
unit extends usable blade life as much as 50%, 

Marve No. 81 Series Band Saws are prov- 
ing themselves daily, as the most versatile ma- 
chine tools in production metalworking plants. 
For complete details, ora demonstration of MARVEL 


Sawing Equip e: 
turing Co., 5700 W. Bi ingdal Ave.,C go 39, i. 












VIZ 


Miia Cutting 
od 
‘ 


Ay 


CIRCLE INFORM-A-GRAM KEY NO. 1111 





Bores Holes and Cores 
in ONE OPERATION 


% Bores 6” hole in 34%” 


steel in 6 minutes. 


plate in 80 seconds. 

% Rigid; Heavy-duty; Easy 
cutting; Timesaver. 

% Excellent chip load distri- 
bution. 

% 5 Sizes, 1%” to 11%” 
to 8” depth. 

% With or without retract- 
able pilot. 

% Write for FREE catalog. 


Sole U. S. Representative 


KARL A. NEISE, INC. 


408 4th Ave., New York 16, N.Y.— MU 3-0481 






B THE BOREMASTER for pe TREPANNING 







NEISE 
MODeERNTOOLS 





CIRCLE 'NFORM-A-GRAM KEY NO. 1112 
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= s\ ALVA ALLEN Seta ol 


AF hug 7 
F ‘SF e Tra A A aol a Buys This Compact Pre 


Mist Coolant Unit 


PUNCH PRESSES Poa UN 














Powerful « Dependable For / 
Economical . 
ere 
Fully Guaranteed were 
Moderate in Price catio 
Hundreds of different extre 
Model Combinations each 
1 to 25 ton Capacities 
Model 87-25 , See your Supply Dealer or 
yan uae = write for catalog giving com- 4 
wari plete information, specifica- - “Complete With 
tions and prices on our line . Magnetic Nozzle 
of Heavy Duty Punch Presses. 3B Holder As Shown 
Thousands in Use a \ (in USA) 
the World Over Stand 
Friction Roll Feed Especially designed for small precision ma- 
as low as —$145.00 chinery used for drilling, tapping, sawing, 
Model 8-2 —2-Ton grinding, etc. Up to 500% savings through 
increased cutting speeds and _ tool life. 
Check these quality features and write for 





complete details. 


en». 

























© compact ... measures 3” x 5” 
® separate air and coolant controls 
Dial lndex Feed ® convenient mounting stud 
as low as—$450.00 ® attaches to existing shop airline 
fein 8 gag hot ne ® shatter-proof 8 oz. reservoir 
12 Ton— $437.56 $199.50 ® neoprene flexible coolant line 
less motor—fob peers ® magnetic nozzle holder positions 
: anywhere 

® controlled discharge 


Larger Types and Capacities Available 





See Yellow Pages SEND FOR BULLETIN NO. 37 














for Local 
Distributor 
PercOo FUSE MFG te) Al: 
MILWAUKEE, W U 4 
CIRCLE INFORM-A-GRAM KEY NO. 1121 CIRCLE INFORM-A-GRAM KEY NO. 1123 4 








and can be ost on zero shee or 


Product News any positive rake angle up to 16’. a 
| Rake angle settings are marked 





. ° + ; 
Premium Quality. genuine Swiss Needle Unique Cutoff Tools on the tool from 0 to 16 in multi 4 
Files now available at 25‘, below list price, © F 
precision mad? from the finest tool steel— Manch t dj t bl r k 1 ples of 2 ’ although there are no 
scientifically hardered for maximum serv- ester adjustable ra e ang e serrations or other limitations to 
ice. Made in 13 shapes—three lengths— tools present a departure from 
in cuts of 0, 2, or 4. All with round han- : infinite rake adjustments. Rake 
dies for easy grip. 614”—$7.75 1 doz.. 512” usual cutoffs. They fit all makes stig ie 3 
$7.25, 4”—$5.25. Also Die Sinkers Riffle } position is held rigid by two lock- 
Files in over 72 shapes and sizes of turret lathes, production lathes, ; a 
sai siatendin (unten naa tte tain wi ‘ ‘ nd toff hi ing screws and a beveled circular 
ting on carbide, hardened steel and ce- automatic an cuto macnines, T slot. Additionally, the selected 


ramics. Ideal for ‘‘on the machine’’ dress- 
ing of hardened steel and carbide dies. 
Especially useful for prototype and experi- 
mental work. Available in three grits—fine, 
medium and coarse. 5'2” long in 12 differ- 


angle is held constant because the 
point of cutting is always on cen- 
ter. New rake angles can be set 


ent shapes Re 
Also, diamond slot and machine files, and without removing tool or losing pl 
yess Ge cage «ti Gar Misiones wnubune center. A special blade support de 
giving prices and quantity discounts holds inserts on center throughout 

et eee the cut and increases tool life un- i 
TITAN TOOL SUPPLY CO., INC. me 


der heavy feeds. Write Portage 
Double Quick, Inc., 1046 Sweitzer J 
Ave., Akron 11, Ohio, or P49. 


Box L, 68 Comet Avenue 
Buffalo 16, New York 
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Precision-Made Industrial 


UNIVERSAL JOINTS 


for Applications Up to 1750 RPM. 


Here is a line of high quality uni- 
versal joints for all industrial appli- 
cations. Joints are available in an 
extremely wide range of sizes in 
each of the following general types: 


[oo 


Standard and Heavy Duty Single Joints—Type D 








Standard Double Joints—Type DD 





Booted Joints 
Also Special Joints Engineered to Order 


@ .10 to 250 HP. at 100 RPM. 


@ Standard joints operate at 
speeds up to 1500 rpm. and 
heavy duty to 1750 rpm. 


@ Single joints operate through 
a full working angle of 40° 
and double joints 80° 


@ Made of case-hardened fine 
alloy steels for light weight 
and exceptional durability 


@ Boot provides an effective 
means of proper lubrication 
for heavy load, high speed 
and high heat applications... 
eliminates dust . . . can be re- 
moved and repacked in field 

3 

Request recommendations for your ap- 

plication. Ask for Bulletin D-61 giving 

detailed information on complete line. 


LOVEJOY FLEXIBLE COUPLING CO. 


4859 W. Lake Street * Chicago 44, Illinois 
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Product News 





Full Circle Rotation 


Setups in toolrooms or on pro- 
duction runs will be simple with 
a new vertical milling machine 
with a 45° forward and backward 

| tilting head that rotates 360° on 
the ram. The turret rotates 360° 
on the column, and the power as- 
sembly pivots 360° around the 
spindle. These features, plus 18” 
knee travel and 25%” overarm 
travel, make the machine very 
adaptable. Distance from spindle 


to table ranges from 0.00 to 19%”. 


_ 








E. 


From spindle centerline to the 
column ways the distance ranges 
from 1% to 27%” but varies as 
the head 
forward. Cross travel of table is 


is tilted backward or 


10” with a longitudinal travel of 
26” on the standard 9 x 40” table. 
Write Index Machine Co., 541 N. 
Mechanic St., Mich., 


about other features, or check 
Inform-A-Gram No. P50. 


Jackson, 


HOLES | 
y 






ECONOMICAL + FAST DRILLING 
9 . Reps. and Distrb’s. 


Inquire! 


SPADE DRILLS 
P.O. BOX 990, BEVERLY HILLS, CALIF. 
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Anything new in 
Diamond Wheels? 





| PRECISION DIAMOND 





FOR TOOL AND 
CUTTER GRINDING 





INCREASE WHEEL LIFE 50% 


You can remove more stock, faster, 
with less wheel wear, when you use 
the new PRECISION ‘‘BH"’ Resinoid 
Bonded Tool and Cutter Diamond 
Wheels. 


This is another PRECISION first in 
industry. By radically new produc- 
tion methods, the diamond cutting 
particles are attached to the res- 
inoid bond. It wets and holds the 
diamonds. Users report up to 50% 
increased wheel life. 


Ask for and try the following 
grade: MD150 N100 BH. 


SEND US SATISFACTION GUAR- 
ANTEED ORDERS. MAKE US 
PROVE THESE FACTS. 


WRITE TODAY FOR 
FREE CATAOG 





POI TOOL C0. 


i ELGIN, ILLINOIS 
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A fully reversible indicator incorporat- 
ing a clear easy-to-read dial, graduated 
in half thousandths of an inch. The 
TWO hardened chrome plated contact 
points of .030” and .100” diameter are 
equipped with a non-slip ratchet. Fur- 
nished complete with a 

universal shank, body ONLY 
clamp, and plush lined $21.80 
steel case. 


e JEWELED 

® GRADUATED 0005 
® READING 0-15-0 

® RANGE .030 


® SHOCK PROOF 


ASK YOUR DEALER OR WRITE: 


ALINA CORPORATION 


122 East Second Street, Mineola, Long Island, New York 
ee 
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Pieces per grind, cutting speed, and 
ability to cope with variables in 
metal, lubricant, or chip removal 
determine the real cost of cutters 
—often add up to many times the 
price. That’s why hidden qualities in 


tools are what CUT DEEPLY into total 4 
cost of: sharpening, 


tool-change sounine 7 ST Dp 


and high-priced metals. You can’t see 


DEES 


COLMAN 








balanced hardness and toughness in a 
Barber-Colman cutter, but it’s there—in selected high-speed 
steel ...with careful heat-treating subject to constant inspec- 


tion. Delivered fast by your Barber-Colman representative. 


BARBER-COLMAN COMPANY 67 Loomis st., 
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Rockford, Ill. 


TOOLING & PRODUCTION JUN 


CONTRACT SERVICES 
DIRECTORY 


Listings, $12.00 per inch ($1.50 per 1/8 ineh) 


Minimum charge, $4.50 per insertion. Rates net, 


Michigan 





DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 





Ohio 











CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 


DESIGNERS AND BUILDERS 
jal Machines 
eering 


Complete Plant Routing and Tooling 








Wire Forms: Racks, 
Wire Assemblies: 





— Made to Specifications 


LOW PRICES 
mW PRICE 


Fasform Wire Division 
6125 Carnegie Ave., Cleveland 3. Ohio 





THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. ¢ 

















KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 &  1-2441. Manufac- D: 
turers of Special Machinery, Tools, 























Dies, Jigs, Fixtures. Swiss Jig Boring. m: 
m) 
vis 
ad 
tre 
ne 

NOBLE & STANTON, INC. It 

998 Broadway. Bedford. Ohio. BEdford of 

2-2800. Tooling, Short Run Production an 

and Machined Parts for Automation. to 
sh 
ty, 
8". 

° cai 
Pennsylvania ple 
Lower machined hand FILE COSTS. P 

We resharpen dull machine/hand files to new 

file efficiency. Any length, cut or make. Amer. 

& Swiss Patt. No acids or annealing. RESULTS 


GUARANTEEP 8385 
B. B. Feldenfeld Co., Beaver Falls, Pa. 
Side line salesmen wanted. Repeat erder business 
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ARE YOU PROPERLY GEARED FOR 
MINIATURIZATION? 


USE THE PERFECT COMBINATION a 
For MICRO-DRILLING 


SPHINX 


Drills from .0016” to .0591” 


115 








are stocked in increments of 


HIGH SPEED STEEL 


MICRO-DRILLS 


0004” (.01 mm). From.0610” 
to .1181” in increments of 
.0020” (.05 mm). Left hand 
micro-drills for use on Swiss 
type automatic screw ma- 
Ram, chines. Short flute center 
drills. Send for Bulletin ‘“Q” 
listing complete line of drills 
or Catalog T listing collets 
as well as full line of instru- 








ment lathes and accessories. 







Louis Levin & Son, Inc. 
3573 Hayden Ave. 
Culver City, Calif. 


Super precision collets for jewelers type lathes, 
Ideal for holding micro-drills or other parts where 
concentricity is important. Available from stock in 
— range of sizes from .004” (.1 mm) to 
5/16” (8.0 mm). 













on Work Holding 
Tools For Production, 
Tooling, Maintenance 


Drill press vises, angle vises, swivel 
machine vises, rotary tables, lathe 
milling attachments, production 
vises, heavy duty angle vises and 
adjustable angle plates are illus- 
trated and fully described in this 
new PALMGREN Catalog #208. 
It shows the ONLY complete line 
of work holding devices available 
anywhere. Designed for production, 
tooling and maintenance work, it 
shows over 70 different models and 
types, with jaw sizes from 1%” to 
8’. Ask for your FREE copy of this 
catalog today, it shows the com- 
plete line and prices. 





No. 2B Heavy 
duty 4” Angle 
Vise 








No. 84, 8” 
137 Rotary Table 
PRODUCTS 


8388 SOUTH CHICAGO AVE. * CHICAGO 17, ILLINOIS 
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HOW TO.... 
DEBURR THESE INACCESSIBLE 
HOLE FACES BY MACHINE 


OPERATION with the 
amazing NOBUR TOOL 


No more hand finish- 
ing methods for those 
hard-to-get-at inner 
surfaces on multi-wall 
parts. The NOBUR 
Tool with its double 
edge cutting blade 
does the job in 
seconds ...all by 
machine operation. 


Can be used by any- 
Insert NOBUR tool in any machine spin. ; 

die. A light pressure of the revolving cut- one, with complete 

ter blade against the workpiece quickly safety, on your own 


burrs the outside surface. 
a ee re Senne Moree lathe, drill press, etc. 


Pa 
2) © ane i — Simple to operate. 


After outside surface is deburred, slide 
knurled sieeve back to fully retract the cut- . 
ter-blade below pilot body diameter. Write for FREE Folder 
ON Send for all details on 


co] ie h— Nobur Tool Products TODAY! 
r Q 


With cutter-blade retracted move work- 
piece or tool to position for deburring in- 
side surface. Raise cutter-blade to deburr 
first one surface then the other. 


NOBUR Hbsoricrms os 


6860 Farmdale Ave., No. Hollywood, California 











* FASTER 
*® EASIER 
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7 SAYS THE QUALITY 
CONTROL MAN AT A MAJOR 
AUTO MANUFACTURER. 


COMTORPLUG 


FITS PERFECTLY INTO THE REQUIREMENTS OF 


STATISTICAL QUALITY CONTROL 


oes wy 


ACTUAL SIZE 
Comtorplug indicates the actual dimension, 
easily readable to .00005”. 


FIXED READING 


Not a passing approximation, Comtorplug 
gives a fixed reading of the actual dimension. 


REPEATABLE 

Built-in features assure that various operators 
get the identical reading. Comtorplug auto- 
matically gives: self-alignment, self-centering 
and uniform gaging pressure. 


2-POINT GAGING 


Automatic 2-point contact permits taking the 
diameter at any point, front to back as well as 
axially. Thus Comtorplug detects front or back 


taper, ovality, etc., and shows the pu size 
exact amount of the deviation. “ 


Request Bulletin 51 


COMTOR CO. 


82 FARWELL STREET 
WALTHAM 54, MASS. 


E--P-A-N-D-I-N-G 
au lemey Yel: 
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w Ray what. u 
SOLID CARBIDE CUTTING TOOLS 


© MIDGET BURRS e ROTARY FILES 
© DRILLS e REAMERS e END MILLS 
© COUNTERSINKS e GRINDING 
TOOLS AND OTHER SPECIAL TOOLS 
UP fs re 
Finest quality solid carbide 
ground and lapped to the sharp- 
est cutting edges make “Raymac” 
tools the quality standard of the 


industry. More parts produced 
per tool and per regrind. 


Make "Raymac” 
your standard. 














v ” . 
ke “ Division - DEXCO CORPORATION 


15778 Telegraph Rd. Detroit 39, Michigan 
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A DICTIONARY 
OF METALLURGY 
by A. D. Merriman 


G.C., 0.B.E., M.A., D.Sc., C.1. Mech. E., 


R.S.E. _ 
$25 00 neta ye 


Just published February 16, 1959. Prepared by Dr. Mer- 

riman, Secretary of the Institution of Metallurgy, Great 

Britain, this is the most comprehensive work of its kind 

ever to appear in print. 

The Dictionary of Metallurgy provides: 

e 7,000 definitions 

e 283 illustrations 

e 236 tables—includes those constants invaluable for 
reference purposes 
An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 
Properties of Metals. 





HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send copies of “A DICTIONARY OF METALLURGY” 


at $25.00 each postpaid. (Ten day examination allowed; returnable 
for full credit or refund if returned in saleable condition.) 





Company 





City... 








Open account shipments to rated companies. Otherwise, payment with 
order, please. No. C.O.D.’s. Ohio customers add 3% sales tax. 








ON 








for 
non 
ons 
ical 
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ARMSTRONG 


YOU WOULDN'T : 
DRIVE WITHOUT 





TOOL HOLDERS 


A Correct Tool for Every Lathe Operation 


a You can save tiie (and money) by ensuring that 
your machine tools are equipped with adequate num- 
bers of the correct ARMSTRONG Tool Holders. The 

ee ARMSTRONG System of Tool Holders includes 


BRAKES eee 





correctly designed tools for every standard operation 
on lathes, shapers, and planers, and for many opera- 
tions on turret lathes and screw machines. By utilizing 
the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling 
up, operate your machine tools at maximum feeds 
and speeds. 

ARMSTRONG Tool Holders are long-lasting tools. 


They are strong beyond need, handy and efficient, 
profitable to use, and are readily available from your 
local ARMSTRONG Distributor. 

_—_—= oca! s' 


‘ 









WHY OPERATE 
A POWER PRESS 


WITHOUT 
ia 
“FEED-OFF ? 


Check over your ARMSTRONG 
Tool Holder needs. 
Write for literature. 









If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


Automatic mechanical action stops 
machine instantly when misfeeding y | 
or stock defects occur...acts as : = aa 

stock feed guide. Write for details. ARMSTRONG BROS. TOOL CO. 52206 ssmsreone av 


NEW ROTOR IF YOU DON'T TRY THIS 


6, e Lf « / 

nnene oure missing something: 
saves time on all marking jobs y J g 
Picture a Stencil for Electrolytic Marking that 
This new Rotor marker has been proven in scores of shopson has twice the life of ordinary stencils — one 
perts ae tools «oe er agen eager of all kinds. Users report | that will withstand more abuse — that remains 

it outperforms other air markers and other marking methods : : : : i 

in ease and speed. Its fine control, with throttle located on the pliable without losing dimension we that can be 
tool, adjusts its speed and depth of mark easily to suit every | mounted taut on Bench Fixture without danger 
job. Short-stroke carbide stylus makes up to 12,000 blows | of tearing. This is the New MONODE STENCIL. 


per minute. Will not stall while writing. | 
Try it in your shop and see how it writes 
circles around other methods! Write for 
Bulletin AR-2. The Rotor Tool 
Company, 26336 Lakeland Blvd., 
Cleveland 32, Ohio. Subsidiary of 
The Cooper-Bessemer Corporation. 
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Send for trial Stencil... 
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How to use 





FLUID POWER 


VY efficiently 
V economically 
is as easy aS... 


talleley 


when you specify 








Standard Cylinders 
AIR or OIL 
Without Modification 


Save money with S-P’s complete line; rated 
200 psi air, 500 psi oil or water; 23 mounting 
types; 11 bore sizes—1%2” thru 14”; see 
Catalog 110. 





ee 


HIGH PRESSURE 
Hydraulic Cylinders 

Get smoother, more precise power; ruggedly 
built, interchangeable; 2000 psi (3000 psi 
non-shock); 12 bore sizes—14” thru 12”; 
get Catalog 117. 


4 
SERIES 


ic 


Air-Oil BOOSTERS 


Save money, save space; boost 80 psi line 
air to 3000 psi hydraulic power with no added 
power consumption, no maintenance; see 
Catalog 116. 


FREE Engineering 
Service 

















Phone or Write Today 





The 4:P Manufacturing Corp. 


A BASSETT COMPANY 


- a) 
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Top cumuanve EDITORIAL INDEX 


FOR 1961 ISSUES 





Number before colon refers to month 
of publication. 

Number after colon refers to page 
number. 


Air Power 
Bazooka!! . . . add versatility to your tooling, 
5:43 
Automation 
Machine tool builder looks at automation, 1:74 
Progress in automation, ee, ’ 
Soviet automation to cause industrial surge, | :30 
Boring 
TV speeds accurate locating, 2:70 
Carbides 
Are we getting the most out of our carbides? 


Carbides, ultrasonics tackle a cutting problem, 
2:58 

Lot A horses needed for big bite with carbides, 
2:4 


Machinable carbides reduce downtime and 
improve production, 2:47 
Casting 
Centrifugal force simplifies tube casting, 2:24 
Ceramics a boon in casting process, 2:46 
Ceramics 
Centrifugal force simplifies tube casting, 2:24 
Ceramics a boon in casting process, 2:46 
Controls ! 
Compensate for wheel wear automatically, 
4:49 
Cutting Tools 
ang + getting the most out of our carbides? 


Cutting tool geometry selector, 2:50 
Versatile cutter for spherical shapes, 2:62 
Dies a : 
Bazooka!! add versatility to your tooling, 
4 


Die change time sharply reduced, 1:76 





HIGH-FLEX DUST BOOT 


made of electronically 
sealed plastic film 





Inexpensive dust boot (bellows) 
seals hermetically against abrasive 
chips and dust, or against corrosive 
liquids; high flexibility often permits 
installing on existing air or hydraulic 
cylinders without increasing stroke 
or space requirements, Also used to 
protect traverse screws and _ ball 
slides. Boot may be transparent to 
reveal internal conditions. 

Boot is recommended for —20° to 
220° F and is available in standard 
sizes from 1” to 6” OD. Also made 
in custom sizes, colors and shapes, 
any quantity. Literature and de- 
tailed recommendations sent (no 
salesman will come)—write or call 
A. F. Gagne Associates, 50 Wall St., 
Binghamton, N.Y. 
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ons 

Drilling and tapping output up 400%, 3:60 
Drilling points to remember . . . and use, 3:62 
Frictional jig clamp, design clinic, 3:54 
Getting the most from a taped turret drill, 3:46 
Hot drills for hard parts, 3:64 
Taped table cuts out fixtures, 1:80 
The economies of spade drilling, 3:57 
Tips on drill pointing, 3:41 

Fluid Power 
Multiple positioning control, 3:45 

Grinding 
An attack on grinding coolant spoilage, 4:54 
Comugne, ultrasonics tackle a cutting problem, 


Compensate for wheel wear . 
4:49 


Grinding do’s and don‘ts, 4:55 
New strip grinding line saves thousands/yr, 2:64 
Twelve ways to reduce tool grinding costs, 4:43 
Lubricants 
An attack on grinding coolant spoilage, 4:54 
Trouble shooting with mixed oils, 1:71 
Machine Tools 
Getting the most from a taped turret drill, 3:4 
Machine replacement for the shop manager 
mchact 1, 1:63 / 
achine replacement for the shop manager 
Chapt. 11, 3:49 s ati 


Machine replacement for the shop manager 


Chap. III, 4:59 
Machine replacement for the sh 
Chapt. IV, 5:68 7 


Machine tool builders elect 1961 officers, 1:74 
Machine tool builder looks at automation, 1:74 
pmcanany trade-in, 4:56 

umeripoint control uses dial or tape, 1:7 
Multiple positioning control, 6 : 
Productivity wall chart, 4:46 


vege me machine shop—Milwaukee-Matic 


Unconventional-conventional mill, 1:70 
Where have we fallen short? 4:41 
Machinin 
Chips from the cover, 4:72 
Management 
Don’t murder your business, 4:8 
ee oumems sovele, 2% 
achine replacement for the shop mana 
mcnant. 'y | 63 si 
achine replacement, for the shop mana 
Chapt. 11, 3:49 7 it 
Machine replacement for the shop manager 
Chapt. III, 4:59 , * 


Machine oa for the shop manager, 


Chapt. IV, 5: 
Machinery trade-in, 4:56 
Opportunities in the sixties, 1:12 
— lot and production engineering problems, 


ee i 
efinitely in . . . magnesium tooling plate, 4:51 
Hard-surfacing for longer life, 2:28" ‘ ' 
Machinable carbides reduce downtime and 
improve production, 2:47 
Temperature-magnetism phenomena in new 
compound, 2 
Milling 
Modified hand mills increase and improve 
production, 3:76 
V speeds accurate locating, 2:70 
Numerical Control 
Getting the most from a taped turret drill, 3:46 
Job shop specializes in tape control, 2:43 
Numeripoint control uses dial or tape, 1:73 


bs qemretes machine shop—Milwaukee-Matic 


Ta table cuts out fixtures, 1:80 
Where have we fallen short? 4:4] 
Which door to tape control? Special TGP 
report, 1:49 
Pressworking 
Die change time sharply reduced, 1:76 
Tubular stamping cuts costs, 2:52 
Production 
Productivity wall chart, 4:46 
~— lot and production engineering probiems, 


Shows 
T&P’s Preview of the ASTME Show, 5:48 


Tapping 
rilling and tapping output up 400%, 3:60 
Technology 

Trends in Technology, 5:6 
Tolerancing 

An editor interprets true position, Part I\’, 1:59 
Tooling 


7 . . . add versatility to your tooling, 

‘4 

Definitely in... “he tooling plate, 4:5} 
Frictional jig clamp, 3:54 

Turning 


Lot of horses needed for big bite with carbides, 


2:46 
Medes potter’s wheel for seamless cylinders, 


Ultrasonics : 
Carbides, ultrasonics tackle a cutting problem 


Miniature welds without heat, 2:60 


Welding - 
Mimature welds without heat, 2°60 


- . automatically, 
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With interchangeable, spring loaded, 
Split Jaw Measuring Heads. 

















BORE Range -059 to .160” $110.00 

GAGES - -160 to .280” $ 76.75 

aed .280 to .400” $ 76.75 

LARGER With a springloaded bridge, as illus- 
SIZES trated. 

Range -400 to .700” $76.75 





ved -700 to 1.400” $73.50 
” 1.400 to 2.400” $73.50 











MAHR Complete in Hardwood case, without gaging head. 
a —, for gaging head reading in 

THE MOST 0050”... . $37.50. 
poy “an available: © Heads Reading in 20 millionths 
LIN or 5 tenths @ Gages for holes to 32” dia. @ 
BORE GAGES Gages for hole depths to 88”. Precision Com- 


parator Stand for checking of mass- 

produced small parts © Right-Angle Bore fa' 
# Gages for hard-to-measure places @ 
Tungsten Carbide tipping of con- 
tact points. i> 


Y GUARANTEED (Mabry) QUALITY 4 


OUR FAVORITE SUPPLY HOUSE OR WRITE T 






MAHR GAGE CO. 


274 Lafayette Street «© New York 12, N. Y. 
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TRIAL SAMPLE! 


SPECIAL LUBRICANT 
EASES WORKING STAINLESS 
AND TOUGH METALS 


- New lubricant eases stamping and machining oper- 
* ations on the toughest metalworking jobs—takes 
the problems out of hard-to-work metals such as 
+ stainless, high carbon, high chrome, cast iron, mo- 
+ nel, etc. Scientifically developed ANCHORLUBE now 
» used extensively in a wide range of applications— 
drilling, tapping, spot facing, counter-boring, mil- 
ling, fly-cutting, seat forming, engraving, broach- 
ing, drawing, piercing, punching, hole extruding, 
- etc. Application by swab, spray, roller or brush. 
Send today for free trial sample and see for yourself 
how easy you can work the job with ANCHORLUBE. 

ANCHOR CHEMICAL COMPANY 
Dept. TP-6 « 10721 Briggs Rd. © Cleveland 11, O. 
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YING TROUS 
STAINLESS: 


JADN 














LINDERME 
2-SPINDLE 


ADJUSTABLE 

DRILLING 
HEAD 

Drills, taps metal, ‘wood, 


plastics. 2-minute setup on 
quick, accurate adjustment. 
























most drill presses; 
Variety of models, 1/2” to 12-5/" centers. . The 
drill spindles are held rigidly in position when two 
nuts are tightened. Sturdily constructed. Suitable 
for adaptation to large or small drill presses. Mod- 
els A and B made with sleeve. Models C and D with 
Over-arm adaptation, equipped with guide pins, 
springs and brackets, mounted to a cast-iron base 





machine or drill press with reversible spindle. Also used with standard 
tapping heads. Multiple heads with fixed center distances are designed 
and built to meet your eg ag —— with GM Sleeves, Morse 
taper or drill chucks. r full inform: 


LINDERME ENGINEERING & SALES 


8132 PURITAN DETROIT 38. MICHIGAN 
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STAINLESS STEEL 


MIDGETS 
JIG & FIXTURE CLAMPS & DETAILS 
FOR APPLICATION TO MINIATURE 
MACHINING AND FABRICATION 


Fragile and miniature products of a metallic or non-metallic 
nature can now be located and held without distortion or 
surface marring. 
Manufactured in our factory to precision tolerances and 
liquid honed upon completion, Morton Midgets are non- 
magnetic and also resistant to the corrosive action encoun- 
tered with the use of welding or soldering fluxes and acti- 
vated cutting fluids. Immediate delivery from our plant 
or any of our many distributors, 
Representation is available to qualified 
organizations in several select areas. 


MACHINE WORKS _ yy 
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‘When You Buy 
Your Next 


TOOL HARDENING 
FURNACE 


Consider the Advantages of Sentry 


For too! room or production line, Sentry Fufnaces with the 
Diamond Block Atmosphere offer a combination of advan 


tages for hardening high speed, air hardening 
carbon high chrome steels 


and high 


The greatest advantage: better tools for uninterrupted production 


entry FURNACES 


FURNACES 


| Request Catalog 6K, Write THE SENTRY CO., FOXBORO, MASS. 
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GIANTS 
FOR WORK-- 


yet move easily 
from job to job 






3 sizes for all 
tooling needs 


SMALL WORK MODEL 1—'; hp., 
removes metal at 4 cu. in. per 
minute,* 10” min. lathe mtg. 


MEDIUM DUTY MODEL 2—% hp., 
removes metal at % cu. in. per 
minute,” 13” min. lathe mtg. 


LARGE WORK MODEL 3-11, hp.. 
removes metal at 114 cu. in. per 
minute,* 18” min. lathe mtg. 







*in mild steel 


MILL « BORE « SHAPE « SLOT « GRIND « DRILL 


Compact, rigid, portable units in three 
sizes. Perform in any position. Built-in 
power and feeds. Use independently or 
attach to machine tools for secondary 
operations. Save handling, moving, set-up 
and down-time. Also machine in-place parts 
too big for standard tools. One unit often 
pays for itself on one job. Provide ciose 
tolerance quality at profitable metal 
removal rates. Give you the advantage of 
machining where it is most economical! 


YOU CAN DO MORE WITH UMaR ALL-PURPOSE, PRECISION 
@ METALWORKING TOOLS 


THE DUMORE COMPANY 1304: Seventeenth Street, Racine, Wisconsin 
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COLLETS and PUSHERS 


PICK-OFF COLLET FOR DAVENPORT : 


When you want better production at 
lower cost you select the best automatic, 
lathe or milling machine. To assure 

peak performance from any of your 
machines it will pay you to standardize 
on Benco holding devices. They have 
proved best for every job for more 


than thirty years. MARTIN® MASTER COLLET 





With all their advantages, Benco Collets 
and Pushers cost no more than ordinary 
tools of similar design. 

Write for catalog now! 








LATHE COLLET 











BC COLLET MANUFACTURING CO. 
Cleveland 14, Ohio 
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